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(57) Abstract: Compounds represented by 
the general formula (1) or prodrugs thereof 
or medicinally acceptable salts of both are 
useful as remedies for diseases in which Rho 
kinase participates: (1) wherein one to four 
groups represented by the general formula: 
R'-X- are present and may be the same or 
different from each other; A is a saturated 
or unsaturated five-membered heterocycle; 
X is a single bond, -N(R 3 )-, -O-, -S-, or 
the like; R 1 is hydrogen, halogeno, nitro, 
carboxyl, substituted or unsubstituted alkyl, 
or the like; R 2 is hydrogen, halogeno, nitro, 
carboxyl, substituted or unsubstituted alkyl, 
or the like; and R 3 is hydrogen, substituted 
or unsubstituted alkyl, or the like. 
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aids, gttwsitwfiwp©**, it®M&, mmmmm, mm^rmmmm 

15 Rh o drt-f Plf t J; 5 N a + /H + Mi«^Pltf t ± o t 

mm m&shmmmm.. , rnm^mmm • • mmt mz-vmm 
mm, texufom*:, >t^±, &M&mm, ^m, ibmes, aids, § 
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5791 4^m^mm£ntc4k^m$mifbn&o 



[5£tK R'-X-fiUfl— tl<(4i4ot 1 ~4{H#^i~So 

15 mAfcmwk v < a^mQ(D^mm 5 mm&^-i-o 

XfeW^s *fcfiaS::-0-, -N (R 3 ) -N (R 3 ) C (=0) 

-C (=0) N (R 3 ) -S (O) -N (R 3 ) S (O) 2 - N 

-S (O) 2 N (R 3 ) - % t-jtft-C (=0) Sfcftfii'b 
V< femWM<VTJ\x3cU>m (iT/^l/ySo-CH^Jttit: -0- N 
20 -N (R 4 ) -N (R 4 ) C (=0) -C (-O) N (R 4 ) - % 

-S (O) a - s — N (R 4 ) S (O) 2 - % -S (O) 2 N (R 4 ) - N £fcte 

-c (=0) -tt^siiaot, i*fctt*fR, m— tttmott^ 

25 nte N 0 N l*fc«2Sr*i- 0 



CI) 5fc (1) 
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3 

$m&<DT i/Sl<m, SfclH:-OR 8 , -N (R 9 ) R 1 \ 

-CON (R 9 ) R 10 N -S0 2 N (R 9 ) R 1 \ L < S (O) .^R 11 ^ 

ltt)K(iilt©7^S, ^fc(«:-CON (R 9 ) R 10 N 
-SO z N (R 9 ) R 10 , feL<!i-S (O) m R u t$^MS^*t 0 

g$lt> L< l«©^^n7;^;H, tfe^L< «&lg$l©fgfnil 

mtt, o, i^tai2^mir 
25 R 8 , R 9 , *?J;r/R 10 «II]— Jfc(iI/ioT, 7jclHM^ ftt)L<fiit 
l&CQT/^/l^ b < J2&§g&©->:? n TA-3v^ b < »^g^ 
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r 9 1 r 1 0 &m ^ tt, r n b ^m^-r^mmm^ t —wk & o t at * \z. 

10 [2] 5£ (2) : 



X&J^R 1 ^: [1] i:|^C^^^*b. 

m^t^^/pm, m^-h b< tt^em©^^ nT/i/^/vs, b< ^nt 

tt©7/V3^i/)(7;^=;^ g^fet b < litffllOffil, tH^ b < ft 
ifI©7^;H, JfcBS:-OR\ -N (R 9 ) R 1( \ 
20 -CON (R 9 ) R 1C \ -S0 2 N (R 9 ) R 10 , t>b<ft-S (O) m R 11 ^ 

R 6 «7X*^, fi&fc b< }»Sm©T/V=3r/VS, ttt)L<fiMtt©^ 
^pT/V^t^ n g^t>b<«#e4fe<D-^^nT/V^/^ S^&b<te:3§g 

25 IItL<ttiffll©7^;H, 




(2) 
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5 

-CON (R 9 ) R 1 \ -S0 2 N (R 9 ) R 1 ° N feb<(i-S (O) m R J1 ^ 

R\ R\ R 10 > R*\ *5£U?m« [1) t m C#*Sr*-f-]"T?*$tbS % 

C 1 ] fB*c<D Rho ^ if BHWJo 

5 [3] X#S5£:-N (R 3 ) - $ tLS Slffe 5 , Cl] 

[ 2 ] IBm© Rho 3^ eW&fflo 

[4] X^^ : -N (R 3 ) C (=0) - X"igt £ th& § , 

CD * fc« C 2 ] fBifcO Rho if Pl«iJo 

[5] X#S5£:-c (=0) N (R 3 ) -^$^5^5, 
10 C 1 ] * fc« C 2 ] mM<& Rho dr-f - if PlW^'Jo 

C6] -0--<?m&tlZ>m-VfoZ, Cl] [2] |B 

m,<D Rho =3ri — HmMMo 

C7] R 1 ^, ttfe L < ttift©^^ p 7^^;H, &tMW 

mt>b< attt©^«M-ei)5, ci] ~ C6] ©vvffta*— gifciiBJift 

15 ©Rho ^-i"—- ^|3§.^IJo 

c s ] fflamms&s&s nWk~b l < «is«^© y >>~/i^ ^ 

7ttt*^&L< te«^<D^ Knt 0 7-^Stfe§, C7] fBiORho 

^-i— if(®#SiJo 

•ffi&m&jzs mmm&i#m, Jkfs»$, 'fries*, i&mmm, & 

m, iBMil, AIDS, g«*5J:^»#(3©** x fEt^ liMPf*, 

Cl] ~ C6] (Dlvfn^l^fEtoRh o^-i— ifpj. 

25 *^lj 0 

C10] a£ (3) : 
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R 



\ 




X 



l&tp, R'-X-fcm— fcL<ttI*otl~4|B#fct5. 
Xte^l 4 ?^ £fcte5£ : -O-, -N (R 3 ) — N (R 3 ) C (=0) 
-C (=0) N (R 3 ) - % -S (O) -N (R 3 ) S CO) 2 -. 

5 -s (o) 2 n (r 3 ) - % ^tcfe-c (=o - -em ^ th^ms ^fcttg^t 

L<ftilf©7^^1/>'S (f7/^l^yS(7)-CH 2 -S^: -O-, 

-N (R 4 ) - N -N (R 4 ) C (=0) -C (=0) N (R 4 ) - % 

-S (O) -N (R 4 ) S (O) 2 - N -S (O) 2 N (R 4 ) £7t» 

-c (=o) -tt^nsstiot, l&frnwfc. m—^tMm^^xm% 

2 L < ii 3 i^^MtS ^ ^ ^-ct 5o ) %mir 0 

= C (R 52 ) -"C*$ix53£t>b< tt^*JS^Sr*U Y 3 tt^:-N (R 6 ) 

15 --es^ttsSfe u< f«*J^-^^^-f-o 

*fH©7;P=3r;H, MWkh b < teMffl^cDi/^ p TVV^vi^ fi$^^ b < »ii 

R 3 :}o£^R 4 {«-;£fcf«&o-C, 7jcp5fM^\ «#:^b< |j:ttt©7;> 
WM~h b < tefiiei&tf)^ p T^jvm, MM-h b < \%1&WM<DmuM 
25 HfSt^, ttt)L<tt»©M^ ttt)L<liitt©7!J-;V7;^ 
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-N (R 9 ) R*\ -CON (R 9 ) R 1C \ - S 0 2 N (R 9 ) R'\ <b b < « 
-S (O) m R n 1?i^n§S^*t 0 

io r 8 N r\ *5J;i^r io «iwi— *fc«ji!fcot, TK^m^-, «mfcb<«Me 

i©7^^;H, g$l^ b< ^g^cDiy^aT/V^/VS, g^& b< teliig^ 
©>y^P7/^-;H, gm^ b< fi*iil©llftl*gl, ft&t> b< te&e 
H©7;^^r^*;^ , -;H, L< «&«ife(0#§iSs3k g$|fe b< teM 

15 fc«R 9 ^R 10 ^5:vM^^LT, r ^ b 5 ^ -it ^ o t i 

^mfifco^-7 i T3j]^^sr^-Ay-ev>Tfe«tv\ gmt b< {«g^iSfP 5 ~ 8 MH 

Oft7^M*to 

R 11 ^, ttt)b<{S*tt©7^^H, Iftt<tt»0^^n7 

20 fpWiS^, tit)L<eifio^fiS 1 ^fc«tiitL<ttiii^©7y 

-;v7;v^;^^St 0 

R 6 te7K*JjiR\ EI^L<iiitI©7;^;H, StfcL<(i*tt©^ 
^ a 7/P^H, g^% b < iiilft©^^ n 7VV-^~/vS N b < te&lg 

25 eitI©»S, tf^>t<ij:itt©7;/;H, gfcte^ : 

-CON (R 9 ) R 10 % -S0 2 N (R 9 ) R 10 . ^b<«-S (O) m R 11 l?* 
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(2) xM:-o-tt$witfe5i^ R^^mm^-, Um^T;V^;V 

(4) x^ : -c (=o) R 1 &7kmm?-^hZ)<lk 

(5) XM:-NHC (=0) -tS^tlSltfeS^ R 1 ^T/V^/l^, 

io ^fc^sm^^^/^-efeS'fk^^ 

(6) X^MM^T^^U^^X^^XUT ^U^^^ : — 0- % 
-N (R 4 ) -N (R 4 ) C (=0) - N -C (=0) N (R 4 ) 

-S (O) -N (R 4 ) S (O) 2 -, -S (O) 2 N (R 4 ) ifefctt 

-c (=o) -x*m&th%mz&^xm%&^bftx^f£^m&, r 1 ^**^ 

[ID ^ (4) : 




20 [5£tK X, R\ R 51 *5J:0?R 6 « [10] £ H3 CEBfeSr^-T] 
[12] 5£ (5) : 
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x a , x\ x\ *3iu«x d tt, ^ix^titt, Cio] Ktetf&xtm^ 

10 Jttfefc b< teMWM<DT V — ;£ fcte«^ b< ttift©7^ 

{&b, S:R la -X\ R lb — X\ R lc — X\ 3o <fc T*R 1 d — X d T?^ $fb§S 

©5^3 fi^±^^B#i^M^ i: *5 c t < , R la , R lb , R lc , £fc 

15 «5£:-C (=0) -^^ix§S-e(i^V\ ] [10] fBtt©<m 

[13] R lb ^ N WMh^<itMWM<Diy^^T;^/um, MM 
h b < femU^is? n T^^&s b < «Mg^^)^fP^^itS, fit 

m% b < femw^<D^mm, b < aiit©7p b < « 
20 it^©si«7^i. «m^b< f«smoi^fp^is^/v#^vs, 

[1 2] SB^jb^^b< f«©7°n K^^^^fc^-etbbcoE^i: bTfF^ 
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[14] R la ^ N fI^l<iiItt©^^n7/V^S, ft 

[15] X b ^ % ^ : _o- N -N (R 3 ) - % -NHC (=0) 
10 ^fc(4-C (=0) NH-t*$^5St'fcS, [13] IBttcD-fb^tb 

[16] X a #$ N ^ : -O-, — N (R 3 ) - N -NHC (=0) 
^fcn-C (=0) NH-tt^^5lt-fe5, [14] IBicO^i^^b 

15 [17] ^ : R lc — X% *5j;-0?R ld — X d -e^§tl§^^dt(cl7K 

[1 3] fa«c©^#3^ L< (^©^p K^^fcte-^ftib© 

[18] S:R U -X\ *5J:tJ«R ld — X d ^^^§X^ih^ 7 Jc 

20 UTf^^nssfc, 

[19] 5£:R lc — X c , *3j;tJ?R ld — X d -C*^tL§S^^(z:7X 
MC^-efc § „ [14] &M<D<k&yo U<(iWnK7^ tc fe^tl b <D 

[2 0] 5£:R lc — X c . *3j;tJ«R ld — X d -tr*$nSK^^fc^7K 
25 HfjD§C^-C*&3, [1 6] fBifcO'ffrg^fc L< tt^O/n y 

[21] 5£ : R la joJ:t/X a -T?*$tL5^N ^T^TiX/^© & 
©t&5, [1 7] WS«cO{b^^L< tt^©7°n F?yyti1t\tttlt><Dmm 
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(ii) X a ^5£ : -<D- N ~C (=0) N (R 3 ) -S (O) n - N 

-S (O) 2 N (R 3 ) &fcte-C (=0) -Tsm£frlZ>m'?h& 0 
5 [2 2] 5£ : R la $o£X£X a '?m£]n%Mfr, &T<£>Vvf ftd>©& 

• <DT?fc5. [1 8] |5ife<D^#I%b< {«<£>:/a h^^^ta^tlhCDrnM 
t LTfF^£ft5i& : 

(i) R la ^g#l%L-< temm^T/p^/p^T-fcy , X a ^^^-efe§, 
He, 

10 (ii) X-flSifc : -0- % -C (=0) N (R 3 ) -S (O) 

-s (o) 2 n (r 3 ) - % *fc«-c (=o) --c^£ft5fi-cfc5 0 

[2 2] |B^<7>fk^t> b n K^^;£fc^ftfe©E^£ bTf=F^ 

15 [24] [10] ~ [23] ©Vvfftfl*— ^fBife©*^*! & L < 

[25] Rh o^~^umm^^&i^%%mmftt-tz> 

[2 6] Rh ^ffiLW^Sr^ri-S^^jiS, [1] lEicO 

20 ^ (1) ^ft£ft3{b^%^b< {«©7°t3 K7y^fcl«Jl?)Og||i: LT 
fflF& £ ft 5 iTT? 5 , [25] fBtfe ©IR3^f&*36f!lo 

[27] r h o *i — ^umm^^-t^it^m^K do mm 

T fff^ £ ft 5 Ut-Cifc 5, [25] BBK©m^?&*S0o 
25 [2 8] Rh ifpj.^I4§r^i-§^#|^^ [2] IB*© 

^ (2) -e*^ftS^^^L-< «-e©7°n K9^£7fcf«ftb©|S3j££ It 
ftm $ ft S^T?fe 5 s [25] fB«c©m^^»IJc 
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io #ffe>^So 

^V— /K 2, Kn-1H — fy^-;K 2, 3-^tKn-lH- 



15 (b) li<Dg^I^i 2m<DfcMM.^--Z&2> 511 

(c) liot»i HH©fift*%U<tt«telSJJR^i: lfliO^JS^fcS 5 
A3* 

20 ^^i?^£lf^LfcA#:#!l£ Ltttl, 3-^y/f7)/-;K 1, 3 — < 
yXt^rfy- /K 2, 3-5?t 3-^^/fr/-/K 2, 3-v> 

fcKp-l, 3 -^yXt^t/- k;ft"5o 

(d) lfm»»^ b< f»MM^J;tJ ? 2 0©^>m^--^fe-5 5M 

25 ^ 2, i — <yj/77^ 2, 3-^tKo-l — iyy'fi- 
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(5£ck y\ y\ &£z$Y 3 temmtm^Muk%:mir 0 ) 

T^vyitLt}^ 7<^w>\ m^-i^ MJ^f rb7 

5 mM^ fc L fc£t*l!iC-?* 8 ^ T © 3r U if h 

P 2 -^n tVK :/9VK 2 — ;/^VK £VK 1 , 1 - 

;*5Vl^=F-/K ^^r^/K ^-^^^^©M^fctt^^ 

p £°/K ffvL-ff-A'^ p^<>-^VK v^p^^vvK if 
© 3 ~ 8 M^v^^ p TW^/l^^^f btU ^ fc, T^^r ^^VK p [ 2 . 

2. 2] fc'v-^P [3. 3. 3] I> yf^j y ^ ^©^I^f 

15 mfbti, ^fc. r*tFPt7^vy, t^tKn-iH-^y7>*^© 

^n^yr-;K 2 — p^^t^/K 3 — p-^Vt^/K 1— p 
«\:3f-1r^K 2-v^P^^-fe~/K 3 — p-\^~(?~/i^ if© 3 ~ 8M© 
20 — fi^Srlo^T-rSV^nT^^y^^ff P>^if £>*U tf ^ p 

[2. 2. 2] ^"^b-2-^^, lf->^P [3. 3. 3] ^>"x> — 2-rn^ 
*^©^|g^^i-§i/^PT/V'7--7^^^ff btL-5o 
T^WsS^ LTS7 y ^PT y b*L& 0 

25 T©TU- /l^^if bixSo 2, 3-^/tKP-l-^/77y-5 

— f^^if©^ISfP1i^^^bTV^§^ 3 ©^^•*n§o 
^7P7 y Ltit fllfctf&SftlSt^S: 1 ~2^tf 5-6 I^S© 
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& mmm** i-2mt mmm** 1 fs % l < *»if jj^s- 1 #£t* 5 ~ e s 

*K ^^)^«, M^Lf^s 2-t°y^/K 3-t°U^/K 4-t°y> ? /K 2-5^ 

y/K 3 — ryfry'U/K 2-^3-y-yy/K 3 — < y^f-yy/K 2-7 

y/K 3-7U/K 3-t°ny/K 2— ^ryy/K 8-^/5;K 2-^:7^ 

10 tL^o 

^^n7;l/^7^;Hf: LTfi, fulfil a «fc oT*t&£;h, 



15 ISfn^^iST^^^^ Ltli, TIEl&fp^^S}-J;o-csm^tL^T7^=3r 

mm^-im^-r^ 5~8ii©i, 1 -t°^7v ? -/^(D^*^2#i^^rt- 

20 ~8M©i, 7h7t Kn-2H-t°7V-4— f/K rf7tFo-2H- 
^^-t°9^-4 — T/K 1 —Hr^sT h7t Kn - 2H-ftt"7 V— 4 — -OK 
1 , 1 —i?Hr*?l/T h7t Kn- 2H-^-fc°9^— 4— f/V^<£>5£ : -0- N 
-S-. -S (O) \ -S (O) 2 -trS$ti5M-iff5 5~8M© 
^mfhtl, *fc, ^^y^~/K 1-Tiftf^^n [2. 2. 1] — ;7°5=- 

25 7K l-Tiftf-^^a [3. 2. 1 ] ^ ^/VJfe if (DlSfig^r^SSjOS^tf 

iSI^iffbiiSo ^fc, ih — fy^7K-;H, 3 (2H) -i^f-^-2 
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5 e£&£, b < te$£*^(D^ a X/V^^T/V^/l^ T/l^MUfefc b < 

T/K#/-f/t^ ©^T/P=¥7VSfc«]; «9ff^^tb-CV^Tfe iV^fnH*^^ £ 
fc«5£:-CON (R 9 ) R 1 \ - S 0 2 N (R 9 ) R 1 <\ t>b<« 
-S (O) ra R 1 '■eg^tLSS (R\ R 1 °s R !1 *3j:t5m«ffifB^(WbS*^ 
10 SH") ft 5 „ 

I, f^U ll-<yyV /K b /v^--f /k -J- 7 h A- ft if ©^sUDg^HS: 6~i o © r 

20 n^f/K 2 — tV-jVK 3— tV^/K — =*^V-f/K -< y — =*^V -OK 5 — 
a i^T- 1 ~ 2 flu £^ti> 5X[±6 M^ISlPt^WiSt* it is h ^if ^gft £ $131 

b it mm^mn s r * if tf ft 5 „ 

WMMkVxn, iil^n^yif, TA-tr-jv 
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AT ^7S, ^V-^/V^-^r v-^/l^/K— y^T 5 / X, IMTA^A-X A/ft~AX 5 

^a^a^^-T^ KS, 1- y f«T A=3r A->- }J aS n ry- A 

X, pr t y — AS, v-y a TA^rA-^ ->-y n TA^r— AXs TA^AS, 

io ^yi, v-^aTA-yj^yj/^— ax 5 t/caiotfcttit, m— £fc 
R^tefg^TA^v-^A/}?— as, i&mr a^a^, ^^wm, y^nr^ 

is i&fnfes^^ -o-yVAS, ^fc^fMTAyj/ AAKfrrt®^ r$;s, 

A^n ^ f/vSiaot-Xli||, Ir!— ^fctt^&oTfi&^ax-CV^fc <fc 
20 ^tiSs 7n^;H, ;7^^/i^ teXXimm^MTis/l'^ f£hUKT 

y —;vT^?vm<DT y -^n^mmmt tte, — m^t^m— h u< \zm 

bTV^T^b ctvMS^TA^A^ ffiMT^^^v-X, ^y> 5 ;^=3rv'S, {£0T 

25 /Kft/-r a^v^ 7^;s, ^/{Mxa^at $ vHS^ta^ax 
^y^oT/vw^I, > ? yyp7;v^7 5yi s yj/^^-v- 

fMTA^^yjA/Jwl^ iS^T A=3rA^;«. &C7 ;V$r/V^/V7 

&crj^;v^;vi^.=. ffift7^yjy^^7 5ys, o&mt/^ 
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^/H£, g&bT^T& «fcv^* oTMMfciot l fli*fctt2f@ N del— £ 
g*fe<£> a 7;V^^;H, g&*> b < ^ttm^^fPlt*^, fiilk b < 

4&& t nmmw^^<DTj^^mmmmT;^suMxh srsc* u 

tf/K !7^K -fy^/K s e c-^/K t e r t -^^-yV^o^^i^ 
25 If^-*fc«^otttLtS^f*tSo 
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5£ (1) X~m&frZ>4k^mz.&^X, X^5£:-N (R 3 ) C (=0) 
-C (=0) N (R 3 ) - % -N (R 3 ) S (O) 2 -, 

-s (o) 2 n (r 3 ) -Xik£nz>mx&%m&bte. MWfcR 1 **. *ffl\z$k 

JhfB [13] ~ [16] <E> % ^3^©f&«fSI©3SMfc*5^SRh o 

mfcm&^rirzik&mt ltw: % ^tn ii^iwo 9 8/0 6 4 3 3 -§-2^ 

fcM^£*L-Ci>a<ffrg-*|£u #^ (+) -Y^-y^-A- (l-T5/3^vv) - 

10 1- (4-t o y i^/^/W^-r/V) iXiJ' ct^drf-^ ii^iW0 9 9/6 4 0 
1 l#^fg(3l|B^^^-CV^'f^%, ffli^MWOO 0/5 7 9 1 4^$}CM 
^^TV^t^^ £ fefc«_hf5— (1) -C^£*i5>(b-g^t> b< f«© 

5£ (1) tt$^5ft^H:^»ll^b^©^Mm^t5r 
15 ^ tei J; i9^i~-5r i^ttSo &<D#8tt: J; !) 5 «, 

(A) 5£ (1) td*3tt5X^^; : -NH--e^$tl/S^"C&5'fb^^ f^Jx. 
0\<i'LX&j&1rZ)^k&X%Z> o 
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5£ (2) t't^n^^fe^, ^^m^j^^t^ ^twig'K 

ta^mTKX, 5£ : R la C (=0) R lb -e^$n§-fb^#li5l7n^T5; 7^ 
5 ^^^^5^^{-J;"9, 5£ (l) &<1*5V^TX^5£ : -NH-tt$WSt&5 

/ ^OT;V3-;^^i, r h 7 t Kn 7 7 1, 4 - V 

t£}£<Dx-~- <5vV5f$8$k v ? ^na^^>'> 7pp*^A, 1, 

15 (B) 5* (1) iHj3JtSX*S5*; : - CONH-tS^tl^StfeSM^ 






(3) 
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S:-CONH-ti^5l-Cfc5, 5£ (3) <Dft&m&W£tZ> - £ 

•So 

i^jiJtLT«: N ^^p^^;^i?^? K (DCC) N $M 

y 7°n If/V^/l^v^f 3; K (DIPC) s (3-^^75 

5 y tvi^) 3 k (ws c) , ^yy' h y 7/-^- 1 — f/u- h 

})* (^W^;) ^*^^.^f7;^P!i>'ft« (BOP) „ 
i?7x=^*^*-;V^7^ F (DPPA) N N, N-*>*^;^$^y- 
(Angew. Chem. Int. Ed. Engl., Vol. 1, 351 (1962)) ft }£ <Dti&&ffl&M^ b 
ti, ^I^CT, $]x_fc£, N-tKo^^^W^ K (HOSu) , 1- 
10 tKndr^y> ? MJ7/-;V (HOB t ) N 3-t Kn^y-4-^y-3, 
4-i?tKo-l, 2, 3-^yyf!J7^ (HOOBt) & ^cD^JPglJ^D 

i5ci^#§ 0 JIIiLm M&fi£ N -<yif>\ h/i^y. *i/uz/ts:¥ 

©3£#Jfc£Hfc2k^i£^ Th7tKP77y 1 , 4 }£<D=-— 
"TJ^MWis -yy nn^?7, ^nn*;^, 1, 2-^nni^y/j;^©^ 

tiSo Mi LTte, 09fcfif, yK^T- h y 17 A N zkBfete* y ^SlT" h y 

-;y, try ^&^©^pfl&fi3£#^tf b3x5 0 l^n^yttaxw^y 

(C) 5£ (1) ^^*5i7SX7)^ : - CH 2 NH-t^^il5iTfe?){^* 
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£G> R2 



(3) 




t^J;!9. 5£ (i) ^*3ttsxdS5*: : -CH a NH--e*$*u53£-elb5'fb^«» 
(D) ^ (i) msattsx^ : -o-T?*$tbSS -efe§^ 




(4) 



R'OH 
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(E) 5£ (1) {21*5 SX #5$; : -NHCO-tt^tL5St*5»(t 



^t^J^ UTfl Mill v^3c^;V%jvm*J4 * V (DCC) x v>-f 

10 y^ntW^;^^ 5 K (DIPC) , (3-^^75 
y fcVV) -^A^i^f 5 K (WS C) % -<^y h 5 7/^- 1 — f A* — h 

(^^7 5/) 17 A • y WfctfSrffe (BOP) N 

v?7x^;^^/^/J/v>7 5 K (DP PA) „ N, N — ^/V^-;!^^ 5 — 
(Angew. Chem. Int. Ed. Engl., Vol. 1, 351(1962)) ft ^©JSN^flflSffi^ b 
15 fc^xJl N-tKn^>7^^W5K (HOSu) s 1 

-tKP^^/MJ7y^ (HOB t ) % 3-t 

3, 4-5?t Kn-1, 2, 3-^/MJ7^ (HO O B t ) ft ^(DfeWJ 

20 S58&Bk fh7fcKn77^ 1, 4 - v 5 ^-^^^^^©^— J-/^^^ v 5 ^ 
nn^y ^nnaJvW^ 1, 2 - n a if co^ n ff Is\Wl\YjYM 




R NH 
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(F) a£ (1) W5X^:-N (R 3 ) -X~m£3nZ>&-VfoZfc&Mi^ 



^ (1) W5X^:-N (R 3 ) -tS^ilSlT'fcS^^l 

io j&t-sr^as-etSo 

^7^^Aiitttfi tf.x ( h v -o- h y/p*^^^^) 

7i?!>i» (I I) ^P7^F\ ^^7^^A^if<ojttii^v>Si:i:^-c^ 

15 (g) ±mm&<DmMfc&mtts:z>&. (2) -e^^tbs^^^, ^g#<£ 

<9W:&T-&^ttfX^% (XfflttVX^ COMPREHENSIVE HETEROCYCLIC 

CHEMISTRY The Structure, Reactions, Synthesis and Uses of Heterocyclic 
Compounds Volume 5, A. R. Katritzky, C. W. Rees * ^ ^ PERGAMON PRESS ; 
20 Heterocycles, 1995, 41(3), 487-496 ; J. Chem. Research, Synop, 1990, 
(11), 350-351 ; J. Chem. Research, Miniprint, 1990, (11), 2601-2615 ; 
Synth. Commun. , 1996, 26(13), 2443-2447 ; Synth. Commun. , 1999, 29(14), 
2435-2445 ft £&&tfhtl -5) „ 




(6) 



R 1 R 3 NH 



5 
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fSri^t^S (3:Sfei:bT«, Mi«\ Helv. Chira. Acta, 1976, 59, 
2618-2620 ; J. Chera. Soc. , 1955, 2412-2418 ; J. Chem. Soc. , 1960, 2735- 

5 mmmm<DmfMt^mtti^ (5) ts^^Mtt, ^it^t^ 

t5^i#^5 CfcSfei: Mitf, J. Med. Chem., 2000, 43, 41- 

58 ; Helv. Chira. Acta, 1976, 59, 2618-2620& if &mif htb%>) » 

t5rt/J5-et5 Cfcffifci: Mill Tetrahedron, 1994, 50(11), 3529- 

3536 ; BR^W^RWO 2000-06320 7 4§-fc if d^tf o 

20 "C^<5 (M^F^ Protective Groups in Organic Synthesis, T. W. Greene, P. 
G. M. Wuts#* N H2Jig, John Wiley & Sons, Inc. (1991) t^|B(fe©^5fe) „ 

Mx.ll *Bft2£©fiMK££ LTtt, t< h^rv^ 7fVH£> fl^7t Knt°7^ 
SftifdS^ferf T5 LTtttert-^^/^^v-^^/^-^K 
ftif^WfetLS 0 -©.t^ftTkSfcS^^StaEttx fiiil Bftfcfc 

Mill &Bt h U ^Oi©#ftT, -aTK^ h7tKn77^ 
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5 h 7 k Kn77^ ^tR 1 , 2 - >M h ^iy^^ if ©^jS^T'^T^S 

U 51 ^^V^Tzk^^ b ]) V Aft WTAsU V X~%mirZ> ^bKXty ftfrtl, 
K04§^J4, 0«JxLfcf, Mft^©H©#ftT, 7k, ^tM^/— 7K 

^ (i) *«^i^ft5i)©^^^ ufc 

^pK7 7^j ttm ^rt^B^PTk^^n, 5* (i) <n>\\&m 
25 /i^iia 9tt$ixT7yn^yiiftotft^ y ^^^/t^&o/Ut; 
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tz e (Di&m. (m x. &&&& 1 ~ 6 ) r/v =i ^ v# a^=/k * b * b * 

— * b^f^b^Xs* h^riX^7/V7^^/K tV^n^n^v-^ b*i/%s\'$t~A'f£ 

10 gfe % ->a!?Bft. y^=f». iB^SK T^a'?^^ ^/v^^^Bftite 

15 ^ v- £ ¥<DTA'Jj y ±«^Mii: ; T ^-=E-= r> Aig ; h y $ yt, 

t°ye>V^ fc 4 3!Jyt, — ;W7 5^ ^v'^n^W^t, N, 

20 v\ 

s#t§^i^ts„ -r^^^aifMv^tL^^m^ fife. 

fF^^^sii^m^ mmn, u&m, £%m. mm 

tt&mik&to&m&irz> z.bfcXV Mm-f% rims. &ttgi®-efflv^ 
Mill fF^£;ft<5lg»3!k 
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200mgSrl|H*fcfi^:lHl (0fl*.fcf2~4|H) ^itt^fS^imSo 

^BJ^b^^^T^^i^So TIB— jKsSftl&V^Me feff-jv 

5 f± ^ # V * /v* ^ft^ft^H",, 
[ 1 ] TIB^-tr* £ ft 3 



Me 




N 
H 
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R 


4 0 


Et 2 N*^ 


4 1 




4 2 


H 


4 3 




4 4 


H 


4 5 


H 


4 6 




4 7 




4 8 


Me 2 |vr^ 


4 9 


EtHN**^ 


5 0 




5 1 


PrHhr 


5 2 


H 





R 


5 3 


BuHNf^^ 


5 4 


H 


5 5 


H 


5 6 


BnHlsr N ^ 


5 7 




5 8 




5 9 




6 0 




6 1 




6 2 


H 

Me L^J 


6 3 




6 4 




6 5 


H X. 





R 


6 6 


BnHN«»^-^>. 


6 7 




6 8 




6 9 




7 0 




7 1 




7 2 


Me l^J 


7 3 


BuHN,*.^\^ 


7 4 




7 5 


H 


7 6 


BnHN/,, — .Jh 


7 7 




7 8 
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3 





R 


7 9 


Me / — \Jh 


8 O 




O J. 


H 


8 2 


H 


8 3 


H 


8 4 


cA> (J 



[2] TfB5£T^£n5-ffr§^ 




[3] TtB^gg^H^b^ 
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Et 




[4] Tm&x^istizik&m 





10 ^^CORtt, S2*fcf^3K 
[6] TIE^-e^^tLS^^I 
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[7] T1B5£-C* t$tiZ> 




N 

5 H 

[8] Tm^m^ti^i^m 




[9i Tm^m^ti^t-^m 
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Me 




H 

[10] Ttfi^T?^ $ ti & \Y&m 




5*4*© -LfBft 1.^2 ^fcfem 3 \Z.&tf1t\t^Ttli>><D&&£?fo 



[11] TfB^T^ ^tL5 f 




io s^^r^ ±m 

[12] TIB^-Ci 



: 1 , * 2 -&fMm 3 i-WYcV^-f ^^^©S^^i- 0 
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OMe 




Ci3] TIB^-e* c5frh& fc&w 



OEt 




[14] Tta^-r^ $ ti z> \\&m 



OPr 




[15] TfB^-C* ^tL§ \Y&m 



Me 
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[16] TI3^:t?^ $ ti z> ik&m 



SMe 




5 ^^©R«. -bfSSl. ^2*fer±^3fc#tf*:V>-rn^©S«:*i-o 
[17] TfB^T^ { t-g-^J 



O^/Me 




10 [18] TSS;t*t$ii5M 



Me 

i 



o=s=o 




[19] TfB^T* $ ft 5 \Y&m 
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[20] rm^m tsnz 




[21] tie^* £ tb z> 




H 

[22] Tffi5£-e* te##J 
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[23] TIB^r^ i 




[24] TfS^T-* £ ft 5 




10 S^©R[t _LfB*l, 3c 2 3; 3 (c 

[25] Tm^m \Y&m 
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[26] TIESit'S £ fb 5 ik-km 




[27] tib5£-« $ n z> ik&m 



Me O' 



R 




[28] TWEET'S £ 5 -ft^fe 
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[29] TflE5*:t?* £ ti & 




[30] rm^m ztiz 



Me 




10 [31] 



Me CT R 




[32] TfB^IT^ Kc&m 
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[33] TIB^-e* ik&m 




H 




[35] TfB^T'^ £ ft 3 fb^#f 
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MeO 




[36] rm^-em 



EtO 




[37] twb^-i?^ £ *L s 



PrO 




10 ^©Rte, _bfB*l, ^2^^f»3^^YcV^-f^b^(D£^^-r o 

[38] TfB^-e* $ *L £ te-a^ 
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[39] TIB^Ti 



MeS 




5 [40] Tm&-?£tztiz>4k&m 




[41] TiB^-e^ § n s it&m 

10 




[42] TIB^T^ $ frl 5 tt&m 



WO 02/100833 



43 



PCT/JP02/05609 



Me 2 N 




[43] rm^m znz 




[44] TIB^T^ £ fh S 11^5 




10 5£^G0Rte N JifB^l, *2^fcf**3^^YcV^n^S^-f- 0 

[45] TfB^-e* 
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Me 




[47] rm^-^m $nz> 




10 5£^©r» n ±ib*i, »2^tMm3\cmtff^^-ftifr(Dm%mir 0 

[48] T!E5£-C!g £ n % ih-^m 
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[49] Tm^mistL&ik&m 




5 5W©Rfci % JbJB*l % g?2^fc»*3 Jc 

[so] TIB^-e* £ ti & 




io [51] Tia^-e*^^^ 




[52] TlE^-e* 
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[53] rm^x^^M^m 




[54] rm&xm ztiz it^m 




Et 

[55] Tm^xm&n&fc&m 
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Me' 

[56] rm^m ^iis it&rn 




[57] tib^-c* ^^^) 




[58] T!25£-e^ $ tL § >fb^^i 
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[59] tabs*;-?* £ ti z it^m 



OMe 




5 5£e£cDRte N JLfe*!, ^2^fcf«3{C^{tYcV^^(Z)SSr^-#-o 

[60] Tte^-e^ & *i 3 



OMe 




10 [61] TSB^T?^ * ft s -f 



OMe 




Me' 



[62] TIBET'S $ ft 3 flr£4fij 
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OMe 




[63] Tt ZT&vm & ti % it^-m 



OMe 




CF 3 



[64] TIE^-r 5 * 



OMe 




Ms 

[65] Tia^-e^ § 3 {b-^#J 
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[6 6] rm^x-m^ti^t^m 
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5 [67] rm^m £ ti z> \\&m 



10 




[6 8] Tntt-CM£frlZ>4k&m 




[69] TIB^-Ci^ 
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CF 3 




[70] Ttt&.-emzinZlk&yo 




[0 0 0 1] 

[71] TlB^Trig £ fl & flS<£4& 



10 




[72] TfBsfc-c* £ ti 5 
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[73] rm^m £ ^ <s tt&m 
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OMe 




5%^<D Rte, ±13*1, ^2*fc^3^^{tYcV>-rtL^O*^-r o 

[74] TfB^-eas £ § 




10 [7 5] Tf3^-e* £ 3 




[76] T135ST** $ ft § {k&m 
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Me 

[77] TfB5£-e* £ n % it&m 




[78] TfH5£-eSg ^l=r#> 




10 



15 i 

1 H--f Is^S—jV— 5 — ^yl^V^©-^ 
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1H-- f>^/^-5-)t?M-M)/V (3. 0 0g N 2 0. lmmol) 
(DBWt (20ml) a$fc«f«tJ: N ^ieiTTK (20ml) (20ml) % 

An?U 10 0°C-C3WDlLfc o Jfcfc:, S^Sr**^^ #ffcB bfc®f££r 
«£ETi-T|t;Mi-5^ tKX 9 1H — r istt^—As- 5-%;Vtflsm 
5 ( 2 . 8 8 g , 8 8%) Sr#7t 0 

1 H — NMR (DMSO-d 6 ) 8 ; 7. 58 ( 1 H, d, J = 8 . 6 
Hz), 7. 90 (1H, dd, J = 8. 6, 1. 4Hz), 8. 23 (1 
H, s) , 8. 44 (1H, d, J = 0. 7Hz) , 12. 75 ( 1 H, 
brs), 13. 59 (1H, br s). 
10 ###!J 2 

lH—f l/^l?— ;V— 5 — f/V^ ^ J —Sls(D-&j$ 
(a) ^^/V 1 H-^f y^^/V- 5 - *^^f^I/- h©^ 
^f/V 4-7;/-3-^f;Hyyx-ls (2. OOg. 12. 1 
mmo 1) <DWm (8 0ml) mWi*P^, i^ttMthy^A (8 3 6 
15 mg, 5 9. lmmol) ©7k (2ml) jgSjKSriP^., ^i&{Jl"C 5 R#WS£# L7c Q 

f-> / /ft^^= 3/i -e^tB) -c*M8i-5 r £ ft «t t> , ^ ^ iH-^y 

20 c?V— /U- 5 -^/^^v-l/— h ( 6 4 5 m g , 3 0%) 3r#fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 3. 86 (3H, s) , 7. 61 
(1H, d, J = 8. 8Hz) , 7. 91 (1H, d, J = 8. 8Hz) , 
8. 25 (1H, s) , 8. 48 (1H, br s), 13. 4 1(1 H, 
b r s ) . 

25 (b) lH-^y^/V-5 — r/Vpi^y— /V<D&J& 

^^/V 1 H-4 >#*S— A*— 5 -^/l^^r^W- b (825mg, 4. 68 
mmol) ©ff7tKn77V (2 0ml) 0°C^T7jc^y A 

«7A (5 8 0mg. 14. lmmol) 07b7tKn77V (16 
m 1 ) ^Mfcin^L, 0 °C|31-C 1 tfl*^ Lfc 0 Rjfcm^T b7tKP77^ (1 
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0ml) t7k (10ml) <Dm&®%M%-tc.mz. «®U^ 0 ffi&&WkffiVX& 

1 H — f 5 — f jvy ? y ( 2 6 0 m g , 3 8%) Sr#fc 0 

5 1 H — NMR (DMSO-d 6 ) 6; 4. 55 ( 1 H, d, J = 5. 5 

Hz ) , 5. 14 (1H, t, J = 5. 5Hz), 7. 30 (1H, dd, 
J = l. 1, 8. 4Hz) , 7. 47 (1H, d, J = 8. 4Hz ) , 7. 

4 6 (1H, s) , 8. 01 (1H, s) , 12. 97 (1H, br s). 
3 

5 - (z?v^y?-M - 1 h— r a- • n^ito-a^ 

1H — f^/-;I/-5-^;^^y-;V (lOOmg, 0. 67 5 
mmo 1) £r s iKT4 8 %J|f[^3tak$g?ft (2. Oml) Icio*., ^fifcT 
15»m#b«H^ 5 0°CfcT5Rfr H m#Ufc o #Ci^ K^&fflK© UT# 
£>*ifc@#£\ iffTtTK#t5^itj;i5 5- (:/n^^vv) - l n-4 
ispV—As ■ ^mi& ( 1 5 6 m g , 7 9%) £#fc D 

1 H — NMR (DMSO-d 6 ) 8 ; 4. 86 ( 2 H, s) , 7. 42 
(1H, dd, J=8. 6, 1. 7Hz) , 7. 51 ( 1 H, d, J = 8. 6 
Hz), 7. 84 (1H, s), 8. 07 (1H, d, J = l. 7Hz). 
#%$)4 

1 H-^T IS?*S—J>1'— 5 -t-^©^ 
(a) 5 -7« b^rv'- 1 H— f y^'/-;KDM 

4-^ h=¥^- y ^ (6. 69g, 4 8. 8 mm o 1 ) <Dgj^ 

(3 5 0ml) mfc^Kmmtr hV ( 3 . 38g, 49. 0 mm o 1 ) (D 

7k (8. imi) mm&, 7k7km*x2 5 o c&Tw%h?j:&hij\i?L, mu^xm 

/V= 9 / lt?*ttj) xmm-r&^bKX 9. 5-^f^>-lH-^y^;V 
( 1 . 3 0 g , 18%) £r#fc 0 
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1 H — NMR (DMSO-d 6 ) 6 ; 3. 76 (3H, s) , 6. 98 
(1H, dd, J = 8. 8, 1. 8Hz) , 7. 15 ( 1 H, d, J = l. 8 
Hz), 7. 42 (1H, d, J = 8. 8Hz ) , 7. 9 3 (1H, s) , 
12. 89 (1H, br s) . 
5 ( b ) 1 H — ( Z/$?1?~JV- 5 —4— JVCD^^L 

5-^^-lH-/fy^/V (1. 2 4g, 8. 4 0mmol) ©i&fb 
*^U>- (84ml) mWt^K, OXlfcX^&fcft 7^ lsl<1®& (18. 

5ml, 18. 5mmo 1) ^Px.. ifittl 0 B#5Qji# U7t 0 2fcft: N 2KtK?S 

*-x*EJ&m\Z7k&&g, SSxfK'ttffilft. »S^fp^7X*^- h V V 

n*;I/V^^/^ 7^=9 6/4 TiM) «t5rttJ;^ lH-^fy^ 

5 /V ( 8 7 7 m g , 7 1%) £#7t 0 

1 H — NMR (DMSO-d 6 ) 8; 6. 88 ( 1 H, dd, J = 8. 8, 
15 2. 2Hz) , 6. 96 (1H, d, J = 2. 2Hz) , 7. 3 4 ( 1 H, 
d, J-8. 8Hz ) , 7. 8 4 ( 1 H, s) . 
##M5 

5 1 -T b^t Kn- 2H- fcf^V- 2 — Op- 1 H — f i/^V— 7l^ 

20 5-7'o ; &-lH-^^V-;P (7 9 0mg, 4. 0 1 mm o 1 ) <D*^f|^ 
(15ml) mWi^fc, tfi}C-C3, 4-v?t: Kn- 2H- V (0. 
8 4ml N 9. 21mmol) t p - b;Pxy^;V*ytt°!J (202 
mg. 0. 8 0 4mmol) &]JU?L, 6 B^HOSKfcbfco 

f y # tffriJ 7^^nvf^77^- (^^rf-^/It^^= 9 3/7 
-C^tb) -eSItSriria^ 5-7n ; e-l-7b7tKo-2H-t 0 7y 
- 2 -^Vv- 1 f l/#S—A> ( 1 . 0 6 g , 9 4%) £r#fc 0 
1 H — NMR (DMSO-d 6 ) 6 ; 1. 6 4- 1. 8 5 (3H, m) , 
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2. 06-2. 17 (2H, m) , 2. 48-2. 59 (1 H, m), 3. 
70-3. 78 (1H, m) , 3. 99-4. 03 (1H, m) , 5. 66 
(1H, dd, J = 8. 9, 2. 9Hz) , 7. 46 (1H, dd, J = 9 . 
0, 1. 7 Hz) , 7. 48-7. 52 (1H, m), 7. 87 (1H, d 
5 d, J = l. 7, 0. 9Hz) , 7. 96 (1H, d, J = 0. 6Hz ) , 
7. 8 4 (1 H, s ) . 

mmm i 

N- (1 -^^v ? /l/-4-t°-<y v 5 — yv) -1H — f^-;V-5-7$y- 

10 (a) N- (1 ^^-4-^^^^) -lH-^y^7-;W5- 

1 -^yv'/V- 4 — \£*< V ( 7 . llg N 3 7. 6mmol) ©1, 2 — 

^anx^y (12 5ml) ^Wi^ SjaiJlT5-7$/>r^^^ (5. 
OOg. 3 7. 6mmol). h ]) 7* h *Zs7k*Mk& ^H?^ * A ( 1 1 . 
15 5g, 52. 6 mm o 1 ) „ ftSg (2. 15ml, 37. 6 mm o 1 ) &%QjL s 

^77^— mWL^tV/ * $ J 10 0/1 Tigffi) Tf**JH~5 - £ «fc 

20 19, N- (1-^^-4-^^^) - 1 H-^^V— yv— 5 -75 
> ( 8 . 5 6 g , 7 4%) 2r#fc 0 
jSfe^t : 174—176 °C 
(b) N- (1 — <>-v^/V-4-t 9 ^y -lH-^y^V-/P-5- 

7^ - • —7k%aVo<D&f$. 

25 N— (i -^^v?/^-4-t°^y i?— ?V) -iH-^y^;v-5-7^y 
(3. 0 6 g. 10. Ommo 1) ©7 H7tKn75V (3 1ml) Id, 
Si&fclT 1 N-tfelfe/^^- T Ast®fc (25ml) ^rAP^, S£(CT 3 0#Wfll# 
brto WmLfcSfrfciimU ^^/^^Sil H f§r £fc:.fcD, N— (1 

--<^v^- 4 - y v 5 ^) - i h — r i/tr*s—fr- 5-r>y- rut 
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• — 7KfP% ( 2 . 8 6 g , 7 2%) £#fc 0 
: 257-259 °C (ftfift 

5 ^JSM 2 

N- [1- (2-^-/l^n^7l/> -4- fcV<y ] -1H fy^)/- 

;V- 5-7^ y • — ^^i^ 
St& : 285-287 °C 

10 N- (1— <y7°nt>-4-t^y^) -1H — ry^/-;W-5-75 
1/ 

MM : 140-141 °C 

n - (1 <>yv /i— 4 - tr-^ y v^/t-) - 1 h — r ^- 5 - r 5 y 

15 1 H — NMR (DMSO-d 6 ) 5 ; 1.32 (2H, m) , 1. 98 (2H, 
m) , 3. 12 (2H, m) , 3. 5 2 ( 2 H, m) , 4. 3 2 ( 1 H, m) , 
5. 22 (1H, d, J = 8 . 3Hz), 6 . 7 2 ( 1 H, m) , 6.82(1 
H, dd, J = 8. 8, 2. 0Hz), 7. 26 (1H, J = 8. 8Hz), 
7. 35-7. 45 (5H, m) , 7. 73 (1H, d, br s), 12. 
20 5 8 (1 H, b r s) . 
^WJ5 

N- { [4- (vM^VKT^y) -l-^y^/K) y^vw -IH-^^V- 
/V- 5 -75 y 
Bk£ : 1 4 3-1 4 4°C 
25 6 

N- [ (2-^ fdfv'-l-t7f;l') y^VKl -lH-^y^/V-5-7 
jSfe^t : 183-185 °C 

n»y 7 
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MM : 142-144 °C 

N- (1H — f > K-^- 3 —yf^^^/U) -1H — fy^/-;l/-5-7?y 
5 1 H — NMR (DMSO-d 6 ) 5 ; 4. 13 (2H, s) , 4. 56 (2H, 
s ) , 6. 80-6. 86 (2 H, m), 6. 97-7. 02 (1 H, m), 
7. 08 (1H, d , J = 2 . 2 H z ) , 7. 12 (1H, d, J = 9 . 0 
Hz), 7. 28 (1H, d, J = 8. 1Hz), 7. 49 (1H, d, J = 
7 . 7 H z ) , 7. 84 (1H, br s) , 10. 72(1 H, s), 12. 
10 5 3 (1 H, b r s ) . 

N — (4-=3r/ V 

: 244-246 °C 
HJfcfll 1 0 

15 N- (1, 2, 3, 4-ff7tFn-2-t7^V-;V) -lH--f^/- 
/V- 5 -7$ > 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 5 3- 1. 5 6 ( 1 H, m) , 2. 
12 (1H, m) , 2. 62 — 2. 70 (1H, m) , 2. 85-2. 89 (2 
H, m) , 3. 08-3. 15(1 H, m), 3 . 6 4 ( 1 H, m) , 5.29 
20 ( 1 H, m) , 6. 75 ( 1 H, br s ) , 6. 86 (1H, d d , J = 9 . 0, 

2. 2Hz), 7. 06-7. 10 (4H, m), 7. 27 (1H, d, J = 8. 
6 Hz) , 7. 74 (1H, br s) , 12. 58 (1H, br s). 
MMffll 1 

n-^ u^iy/u- 1 h — r 5-75 ^ • — mmM. 

25 1 H — NMR (DMSO-d 6 ) 5 ; 1. 19 (3H, m) , 1. 42 (2H, 
m) , 1. 6 0 (1H, m) , 1. 7 2 (2H, m) , 1. 9 0 (2H, m) , 

3. 36 (1H, br), 3. 62 (1H, br s ) , 7. 47 (1H, d, J 
= 8. 8Hz), 7. 68 (1H, d, J = 8. 8 Hz) , 7. 92 (1H, 
s), 8. 20 (1H, s), 11. 07 ( 1 H, br s), 13. 39 
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(1 H, b r s) . 

mmin 1 2 

N— 7^ h7t KP-2H-t°7V-4-^^- 1 H — f^yy'-^- 5 -7^ 

• h y 

5 : 242-245 °C 

HJfeM 1 3 

N — T h^t: K^-2H-5 : -^-t: 0 ^^-4--i'^- lH-^y^y^;l/- 5-T 
5; > 

1 H — NM R (DMSO-d 6 ) 5 ; 1. 41-1. 54 ( 2 H, m) , 2. 

10 18-2. 2 3 (2H, m) , 2.64-2.75 (4H, m) , 3.2 3-3. 
27 (1H, m), 5. 22 (1H, d, J =8. 4Hz) , 6. 66 (1H, 
s), 6. 80 (1H, dd, J = 8 . 8 H z ) , 7. 68 ( 1 H, dd, J = 
2. 0, 8. 8Hz), 7. 25 (1H, d, J = 8. 8Hz), 7. 73 
(1 H, s) , 1 2. 5 7 (1 H, b r s ) . 

15 MMM 1 4 

^=3~A> 3- (1H — f^V— /l^-5 — iVKT^y) -8— TlFtf^n [3. 
2. 1] ^-^^>-8-^7V^dfv-I/— b 
BL& : 1 5 8 ~ 1 5 9 °C 

MMMl 5 

20 N - ( 4 - fc^ y S*=W) — 1 H — i l/&-/—)\>- 5 — T 5; >" • • — 7j< 

(a) n- (4-tf^y v 5 ^-/^) - i h-^ y^/-^- 5 - 7$ 

HJfe0!l 1 ( a ) T*#fcN- ( 1 4 - t°-< y >>~^) — 1 H — f V 

^/-/V-5-7^ (5. 3 8g. 17. 6mmol) (200 
25 ml) <om&m^ t^^- 1 )^ (5. 3 8g) N 1 0 % P d - C (1. 0 

8 g ) ^px. N 4 0#r^«bfc o s^^-ir^-r M*igu mM&mmisxmb 

fc 0 tlft±iUfc®#:^^U iffTlct^i^-fSriia 9 , N— (4-fc°^ 
y^-/V) -lH-^f^V- z^-S-TS:^ (2. 2 9g, 6 0%) Sr#Jt 0 
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: 2 1 2 - 2 1 4 °C 

(b) N- -lH-^y^/- • Z^tttBfe 

% • — zk?n^<^$c 

N- (4-txy^/-;v) -1H — fy^-;U-5-7$y (4 3 3mg, 
5 2.0 0 mm o 1 ) <D? a a zfr/VJ* (4ml) i^^/ —/V (4ml) Oil-gHg 
Sltt 1 N-4£gt/:*— T/lj&m (5ml) Sr^n^L. i^T3 0 5> 
mmW bfc 0 *f ffl UfdHft^ltm ^ a a jfc/VA £ ^ * J —/V(Dm&WifabW 
ffiik1rz>^b\<i£ V s N- ( 4 - y v^-yv) - i h— f y^/- /v- 5 - 
• "i^ife • —7km¥?> ( 2 . 8 6 g , 7 2%) £r#fc 0 
10 M£ : 263-265 °C (#fi?) 
1 6 

N- (1 -T-fe^7V-4-t:°^IJ v 5 — ;V) 

HJfeM 15 ( a ) tlltN- ( 4 - U 5?=^) - 1 H -- f Is^^— fU- 5 
15 — T5 V (0 . 301g, 1. 3 9 mm o 1 ) ©7 f7tKo77^ (5ml) 
^iafcTT h yxW^y (0. 3 9ml, 2. 8 0mmol) ^J»P 
X.7t#f-s 0°C{Cl-C^^r-fe^/l- (0. 12g, 1. 53mmol) ©rh7t 

ko77^ (2mi) mm&MTt, mmzx immmwvfro Bu&m&i 
20 m.7kx»m&vxfab. mTkm&tr h y ^j^xm^f- 0 ii^M^LTtf, 

£ltZ)~k^£V , N- (1 -Tir^-4-fc; 0 -<y x?=-jV) -1H — r 
-;V-5-7 5> (0. 2 16g, 6 0%) §r#fc c 
SL& : 1 9 3 ~ 1 9 5 °C 

25 h«j 1 6 ^^(ci^ct^^^t^^. uTK^-f-mmm 1 7 -iifj 1 s 

HJfefll 1 7 

N- ( 1 -7°n t°^;l/- 4 - U v 1 ^^) - 1 H--f 5 - T 5 
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1 H — NMR (DMSO-d 6 ) 6 ; 0. 99 (3H, t, J = 7. 5Hz) , 
1. 13-1. 31 ( 2 H, m) , 1. 89-2. 02 (2H, m), 2. 32 
(2H, q, J = 7. 5Hz), 2. 86-2. 76 (1H, m) , 3. 11 
- 3 . 2 0 ( 1 H, m) , 3. 40-3. 51(1 H, m), 3.78-3.8 
5 6 ( 1 H, m) , 4 . 21-4. 29(1 H, m) , 5. 21 (1H, d, J = 
7. 1Hz) , 6. 72 (1H, br s), 6. 82 (1H, dd, J = 2. 
1, 8. 8 H z ) , 7. 26 (1H, d, J = 8. 8 H z ) , 7. 75 (1H, 
s) , 12. 59 ( 1 H, br s). 



10 N- [1- (v^n^ar^K^/V/J^/V) -4-t°^y^;l/] -lH-^y^ 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 0 9-1. 4 0 (7H, m) , 1. 
5 6- 1. 7 5 (5H, m) , 1. 8 9-2. 04 (2H, m) , 2. 55- 
2. 63 ( 1 H, m) , 2. 73 — 2. 83 (1H, m) , 3. 13 — 3. 22 
15 (1H, m) , 3. 41-3. 52 ( 1 H, m) , 3. 87 — 3. 94 ( 1 H, 
m) , 4. 22-4. 29 ( 1 H, m), 5. 21 (1H, d, J = 8 . 4 
Hz), 6. 72 (1H, d, J = 2. 0Hz), 6. 81 (1H, dd, J 
= 2. 0, 8. 9 H z ) , 7. 27 (1H, d, J = 9 . OHz), 7. 75 
(1H, s), 12. 59 (1H, br s). 

20 mMtn 1 9 

N- [1- (^n^^/lo^/V) - 4 - fc^< V 7V] -lH-^y^y'- 
/V- 5 - 7^©M 

1 8 -e#fcN- [ 1 — (v-7 a -^>/V7J /Mf - 4 - fcf-< y 
-lH-^y^7-/V-5-7r/ (0. 3 0 1 g, 0. 9 2mmol)© 
25 7b7tFn77y (2ml) 0 °C\CX7km4k V ^ & J*T )V 5 ~ $ A 

(0. 071g, 1. 88 mm o 1 ) ©t h7tKP77y (2ml) SgfKfcj&B 
O°C(CT10#P B 1«#L7h o ^J^^^^^n^ U zk (0. 0 7ml) , 
2N-7» h V yj*7imM (0. 14ml), 7k (0. 2lml) ©Jll"^ 
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- [ 1 - (v-^ n-^vvl^ - 4 - t°^U v^/V] -lH-^f Is&^J— ;V 

5 — (0. 1 2 1 g, 73%) ^#ft„ 

S&A : 1 7 9~1 8 0°C 
gig»!j 2 0 

N — [ 1 — (^AO^*— ;V) — 4 - t 0 ^ ]) -lH—fy^^- 
5 -T5 ^(75^ 

10 Ji|»!l 15 ( a ) T»#fcN- ( 4 - fcf^ JJ v?~/P) - 1 H — f >^V"/^- 5 
-75 ^(0. 300g, 1. 3 9 mm o 1 ) (D"T VyMYn^yls (5ml) 
yUl&tipK, lf£tTMJxf-;i/7^y (0. 3 9ml N 2. 8 0 mm o 1 ) £r#D 
TLtcmZ-, 0T:\Z_XM.ik^$l/^^*=-^ (0. 175g, 1. 53mmol) 
WTb7t (2ml) ^Sr^Px., ^?S.^Tll^K«#UfCo 

,p= 3 0/lTigtB) -r^M-r^^ir^J: N- [1- (^fVl^/V* 
-/V) - 4 - tf^» y _ 7V ] -lH-^^VWV-5-7$y (0. 0 8 8 g, 
20 2 2 %) £#fc D 

MM : 2 1 9-220 °C 

2 0 <D;frfefc3fiCTMJ&%^&V\ KTi-^tMfll 2 1 -MMM 2 2 

2 1 

25 N- [ 1 - {^;\s7,;v-fc^;V) - 4 - txy i^/V] -lH-^f ^^lf—sU- 
5 —7 5: :/ 

Hi A : 1 8 2-1 83 °C 

mMm 2 2 

N- [ 1 - (7^— /l^/V/j^/V) - 4 - tf^y v^/Kl - 1 H--T ls#"S~-jV 
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jf!t& : 1 3 2- 136 °C 
H»J 2 3 

N 3 — <>'i/;U— N 1 — (lH-'f^y-^-S-'f/V) -N 3 -^^/I^-jS- 
5 T7~>T5 K©<&j£ 

(a) 3-^nn— N- ( 1 H-4 JV~ 5 — f JV) K© 

5-7^y^y^/-^ (2. Og, 15. Ommol) 0rF7tKo77 
>- (5 0ml) Kl, Sfit-CMJxf;V7$y (l. 6ml, 30. 0 

10 mmol) &M7Lfz.m^, 0 o C^xmt3~? vu^u \£3r~?V (1 . 43ml, 
1 5. Ommo 1) ^iBicr 3 0 ftmfflfr #cie: N KJ&*j£3rMJCT 

iffiTMi^fSrifcj:!), 3-^acr-N- (1H — {>yy—yu-5 

7"n^y7 5 K (1. 49g, 4 4%) ^#7C 0 
15 MM. : 1 58 — 1 60 °C 

(b) NZ-^O-i/sV-N 1 - (1 H--T l^sA- /V- 5 --f/V) -N 3 -^^ 
71/- j3 -T7=->T 5 K<D-S7& 

(1 H — fy^Y- /I— 5 — f/l") /a/^75 K (1. 1 
Og, 4. 92mmol) ^ttN --^vvl-'^ ^WX 5 ^ ( 6 . 3ml, 
20 4 9. 2mmol) ^0^ s 8 0°C^TlH#fM33*^Ufc 0 0 °C&c: 

A^n-rf^77^- ar3^7V^/7< /V- 2 0/1 T^tU) X'titMrt 

Z^tK^V, N 3 -- ^vW-N 1 - (1H-- — (M -N 3 
-^f;V-^-77 = ^75K (1. 30g, 86%) £r#7t 0 
25 jftjft : 140 — 141 °C 

mmm 2 4 

N 3 -/<>'> ? /V-N 1 - ( 1 H-4 l/tfy*— JV— 5 — 7V) -j6-T^~>T5 
3-^nci-N- (1 fy^V- 7V- 5-^/V) yu/^T^K (1. 7 
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Og, 7. 6 0mmol) ON, N-^fMM7 5K (2ml) gSft^fc:, 

i 

N — O-^PT^V (4. 0ml, 3 6. 5 mm o 1 ) Sr^P^L, 8 0°CK:T1H# 

5 /V= 2 o/l Tigffi) ^{C «fc K) , N 3 — <^>Vv- N 1 - (1 

fy^/- -)S-75 = VT$K (1. OOg, 4 5%) £r 

1 H — NMR (DMSO-d 6 ) 6 ; 3. 95 (3H, s) , 6. 56 ( 1 H, 
d, J = 16Hz) , 7. 39 (1H, d, J = 8. 8Hz) , 7. 57 (1 
10 H, d , J = 1 6 H z ) , 8. 00 (1H, dd, J = 2 . 0, 8. 8 H z ) , 
8. 23 (1H, d, J = 2. 0Hz), 12. 42 (1H, br s). 
»j2 4©#&tn!pCTKJiS?H?*V\ ^Tfc^-T^»!j2 5— HWJ2 6 

2 5 

15 N 1 — (lH-^y^-;W5 fA-) -N 3 , N 3 -v^^A- jS -77^ 

75 K 

JBfejft : 152-153 °C 
HJSM 2 6 

N- (1 H-4 "s?"S— /V- 5 -4M -3- ( 1 - y v 5 — ;V) -fxx/^T 
20 $ K 

MM. : 178-179 °C 

mfe^y 2 7 

n- — r^) -4-^f/^^y7 5K©M 
5-7$y^^V'-> (1. 0 0g, 7. 51mmol) ©N, N-v^^ 
25 MM7 5 F (15ml) ?^^^ N 4 - ^vl"#:£Bfe (9 6 0mg N 8. 2 
6 mm o 1 ) N 1 -d^A— 3 - ( 3 ' - ^A-T 5 / ^tz hfA-) # A/tf v>-f 
^F'-iit (1. 7 2g, 9. 0 1 mmo 1 ) , fc Kn^>"<>y h JJ 7^ 
—A ( 1 . 1 2 g % 8 . 2 6 mm o 1 ) SoX-U h ]) ^f/^7 5^(1. 7ml, 
1 2. 0mm o 1) Srfln*., Mffi.fcX1fe&8bWV1t„ RJ&Wt& 0°CKft;M 



WO 02/100833 n o t / t n A O PCT7JP02/05609 

66 

5 N- (l H-^y^/-;v- -4-^;^y^>T5 

K (1 . 2 4 g , 7 1%) ^#fc 0 
: 2 1 5-2 1 6°C 

H»!l2 7©;^£};i?PCT^^t^v\ ^T^*t^J2 8— mfc#J 3 0 
10 2 8 

N- (1 H-4 y^y'-;V-5-^;V) - 3 b ^f^n/^T $ K 
jftfc : 1 7 3 — 1 7 4°C 
*6fe0!l 2 9 

4, 4, 4-MJ7/^C3-N- ( 1 H--f I/PS— JV- 5 —- <A0 7>>75 
15 K 

®t£ : 2 4 3 - 2 4 4°C (frM) 

mmm 3 0 

3- (^^vvW-=*->) -N- (1 ls#^S^)V— 5 — f /V) 7°n^V75 

K 

20 B4,£ : 1 6 7-1 6 9°C 
MMty] 3 1 

N 1 — <^-^7P-N 3 - (lH—f^)/- 7V-5 — — N 1 — ^ ^lV~ 1 , 
3 -/n/^y^T 5 ^(Z)-^ 
N 3 -^^V-N'- ( 1 H--f l/?*S— ;V— 5 -^f/V) -N 3 -^^/V-i3 
25 -77-^7^ K (2 0 0mg, 0. 97 3 mm o 1 ) <DT h 7 t Kn77> / 
(3 0ml) 0°C^T7K*^y ^^A T7 v5;-r7^ ( 1 0 7 m g N 2. 

6 0mmol) ^Jp^ N lH#^^5§^bfc 0 gem, ®&f&£r 0 XXO§n U 
7tFn777 (10ml) t tK (10ml) (Dm^^M±.tz.m^ timV1t 0 

m^mmvxnhntcmm^ *^j*xmR u in -tr^^ f y * ^ 
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v^^;-^=2o/n?»ffl) xmm-r^^.tKX'o , n 1 -^^^- 

N 3 - (1 H—sf yyy- JV~ 5 — f/P) -N 1 -^^-!, 
5 7^ (138mg, 72%) £r#fc 0 
Ifcj& : 112 — 114 °C 

mmnz i (o^m^^xK^n^w uT^irmmm 3 2©^^ 

H»J 3 2 

10 N^-^vvV-N 3 - (1H — f>^V— /V— 5 — f /V) -1, 3-/o^y 

1 H — NMR (DMSO-d 6 ) 6; 1. 88 (2H, dq, 3 = 6. 5, 6. 
5 Hz) , 2. 82 (2H, t, J = 6. 5 Hz) , 3. 24 (2H, t, J 
= 6. 5Hz) , 3. 82 (2H, s) , 6. 77-6. 85 (2H, m) , 7. 
15 23-7. 35 (7H, m), 7. 88 (1H, br s). 
3 3 

3-fcFo^-N- (1H — f^/- 7^-5 — f/V) F©^ 
3- (^o-vvi^drS/) -N- (iH-r^-;i'-5->f/v) /P^yr 
5 K (5 0 0mg, 1. 69 mm o 1 ) (D^ $ J —JV (1 0 0ml) 1 

20 N-mM (4ml) % 10%Pd-C (7 0mg) ^JBx., ftM.ftmzXffl&M 
7u*nts:ofro #G&«r*BiJU «KSSr»ffi»3NlUT#bn^:3RSSr, 

^ n o xK/i^A £ 7 ^ 7 —/is<Dm&tfHz.mm£lt1t&^ ^-f-f&tinjLlto #f tfj L 
7t@#:^«L, i&E.TlZX&m-tZZkteJ:*) ^ 3-tFa^-N- (1H 
— (l/^y?— A— 5 — ^n^7 5 K (2 0 1mg, 5 8%) £#fc 0 

25 1 H — NMR (DMSO-d 6 ) 5 ; 2. 47 (2H, t, J = 6. 4Hz) , 
3. 71 (2H, t, J = 6 . 4 H z ) , 7. 42 (1H, dd, J = 1 . 7, 
8. 8Hz) , 7. 46 (1H, d, J = 8. 8Hz) , 8. 00 (1H, 
s), 8. 14 (1H, s) , 9. 94 (1H, brs). 

mmm 3 4 
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5-7 5y-f^V^ (1. 0 g N 7. 5 lmmo 1) ©7t (60 

ml) m^K, MUKXM^y * 'A^SSt (8 2 7m g> 8. 2 6 mm o 1) Sr^D^U 

5 (lH-^^-;V-5-^;V7^;) (1. 79g, 

10 0 %) £#fc 0 

: 2 1 8-2 2 0°C 

mmm 3 5 

10 >7 5 KCD-c^c 

(a) 2-^pp-N- ( 1 IspS—fls— 5 -^7^) 7th7 5 K©^ 

5-7 5;^^V-;V (5. Og, 3 7. 5mmol) ©fh7th*P77 
y (10 0ml) I?attI^on7tf;V (3. 14ml, 39. 

15 4mmo 1) frMJtfcm^, 0 °C{CT h y xf;l^7 5 V (5. 7 6mK 4 1. 
3mmol) ©7f7tKP77^ (3 0ml) ^-^^^Px., 0°C^T3O^1 

20 fc@f0rF7tKn77V (2 5ml) W^/^ (25ml) £ (OSg-g-ig 
^fc. 0°CiclT 2N-7Km^y ^^AtK^ (9. 3ml) ^Hx., 

3 o^r«tt„ nkK, Rmm^7K^^m^\ ^^tiiuLfc, mis 

^i-^iilci^, 2-^pp-N- ( l u-4 As- 5 -A M T±h 

25 75K (1. 9 0g, 4 6%) £r#fc„ 

1 H-NMR (DMSO-d 6 ) 5 ; 4. 25 (2H, s) , 7. 41 ( 1 H, 
d, J = 9. 0Hz) , 7. 48 ( 1 H, d, J = 9. 0Hz) , 8. 03 
(1 H, s) , 8. 1 1 (1 H, s) , 10. 29(1 H, s), 13.0 
1 ( 1 H, b r s ) . 
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(b) NS-^^v^-N 1 - (lH-fy^/-;V-5 — (As) -N 2 -^^- 

2-^nn-N- (1H — fy^;l/-5-^/V) 7tf7 5 K (3 0 0 
mg, 1. 4 3mmol) ^IfifcTN-^y^M ^vUT 5 > (1ml) \zM 
5 8 0°CtT3 0«#Lfco K^i-HtM^^^P^-C«^* 

N 1 - (1 y^y- 7V- 5 — T/V) -N 2 -^W;S/V7 5K (16 

3 m g , 3 9%) £#fco 
10 U>y£ : 1 5 9~ 1 6 0°C 

3<I»J 3 6 

N 2 -^Oi?jl>-N 1 - (1H — f A*- 5— <A0 ^U^7$K 

15 jftjft : 256 — 258 °C 

mmm 3 7 

n- (1 h— r i/^y— /v- 5 -2- (1 -tf^y *j=.jv) T±hT^ 

K 

ffifc/& : 189 — 190 °C 
20 Slife^i 3 8 

4- [^O-^/U (yi^/P) -N- (lH->f^/^-5-^) -f 

(a) 4— ^crn-N- ( 1 H — f l/ffy?— ;V- 5 -- f/V) ^^7 5 W 

25 5-75/^y^/-;V (1. OOg, 7. 5 1 mm o 1 ) h 9 t Kn ^ 
7 >• (10ml) HW^-, gi&fcT h y ^f-fVT 5 ^ ( 2 . lml, 15 
mmol) %MZ.fc®.K. 0°C^xmt 4-^nn^!j;Ml. 16g N 8. 
2 6mmol) Off7tKo77^ (5ml) JgajJ^JJ]*., O'CfcT 1 H#W* 
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As-vmm Lfe 0 mmm &mo&&fc-vmt u m^mm^ x&m u tc 0 

H — f -ytf^—A,- 5— 4 /l>) zffyTK F ( 5 7 2 m g N 3 2 %) £#fc 0 
5 : 1 6 0 ~ 1 6 1 °C 

(b) 4- [-O^A- (^/V) 75/] -N- (lH-^fy^-/V-5- 

4-^nn-N- (1H — f ^;A- yV- 5 — f/V) ^^7^K (300 
mg, 1. 26mmol) Sril^tN-' <>-^7V^ 5 V (1ml) 

10 8 0°C(cl-ClBtF B W#b7^ o SJS^i-— ^ri^^§r*PX.-C«$*fc 0 

/I- (p^AO 7^y] -N- ( 1 H — f>-^y — /V— 5 — (M ^?>T^ K 
( 1 3 4 m g , 3 3%) <H#fc D 
15 iM : 115 — 117 °C 
Hlfcfcl 3 9 

N-^^/V- 1 H — f 7V- 5 - 7$^©^ 

(a) 2, 2, 2- MJ ^/P^-n-N- (lH--f 1/*?^/' — jV— 5 —-j ;V) T 
ir b T % KcDi^c 

20 5-75 7^^/- A- (5. 0 0g N 3 7. 6mmo 1) ©tfU^y (18 
8ml) 0°C^T*l7Khy (1 3. 3ml, 94. 2 

mmol) SrigTU Omi. 5l$mi»V^SaH:T2. 5B#F^»b7t D 

25 #Uft 0 ?§S^i£BE^feLT. 2, 2, 2 - MJ 7 !\>Htti -N- (lH-fy^ 
>S—ji,- 5 — f /V) T-fe h7$K (8. 3 7 g , 9 7%) £r#fc 0 
Sife : 2 4 9~2 5 0°C 

(b) 2, 2, 2-M)7;Vtn-N- (lH-^f^^/V-5 — f /V) - 
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2, 2, 2-MJ7/Ptn-N- — f/V) TirhT 
5 K (6 8 8mg % 3. 0 Ommo 1 ) CON, N-^fMM7^ K (4 
ml) tW!^ ifi!:t»!i^ (415mg, 3. OOmmol) t3 
<7^9vV (0. 2 0ml, 3. 21mmol) ZrMx., ^^T,«»Lt^ 0 

?:V!J*^>*7^^nv h^77-f- ap*M/^ # J —;V= 9 9/1 

-e^tti) ^ft«rt-£ 9. 2, 2, 2-m;7/^p-n- (iH-^y 

5~4M - N 9WTi? h7 5K (4 6 6mg, 6 4%) £r#fc 0 
10 Bfcj& : 1 7 2~1 7 4°C 

(c) N-^f/V-lH — 
2, 2, 2 - hJJ (1H — f l/^/^- As— 5 — f /V) -N — ^ 

f/V7t K (3. 8 0 g , 15. 6 mm o 1 ) <Z>t< * 7 —/V (95ml) 

irzk (16ml) ©m^^^fc, IfittM^^A (8. 6 4g, 62. 
15 5mmol) &M?L, 1. 5 R#iW3g}5febfco SJ£^?AliLT#bnfcgl 

y^y-^- 5-T^^ (2. 30g, 100%) £#7i 0 
: 1 4 4 ~ 1 4 6 °C 

20 »ji (a) <D%mz.mzxfc]fc%fffj:\,\ &kTK^irm&m4 o(Dfc<&m 

£r^J5fcbfc 0 7c7cU MMMS 9XnfcN-^^-lH~^^^^—/V-5- 

*»J4 0 

25 5-75y 

jtt^C : 1 5 2 — 1 5 4°C 

WJ15 (a) ©#fetcS|iCTSJ&£rfTfcV\ OTi-^lWffJ 4 1 CO-ffc^ 
Ltc 0 tcfc U 4 0 t?# bfrfcN - ( 1 4 _ t v< y 
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mmm 4 1 

Bt£ : 175 — 177 °C 

5 5- (4-fcf^i; - 1 H--T y^y-;KQ^ 

(a) t e r t 4- (1H — f /V- 5 i/) — 1 — 

1H — fy^/-;V-5-^/V (13 4mg, 0. 9 9 9mmol) ©xf 
7 t (4ml) fiHSSW^ Sfittt e r t —-f^jV 4 - fc Kd 

10 3r->— 1 - v^^/^^v-U— h (201mg, 0. 9 9 9 mm o 1 ) £ 

Mj7s=-/V*77^y (2 6 2mg, 0. 9 9 9mmo 1) BOifcft, 0 
°C(uT7y % ^;HSVt^f-^ (0. 4 6ml, 1. 0 1 mm o 1 ) £r7JD?L, 

15 ixf^7/3tf|ll) tert-7f/V 4- (1 

H — 4 Is-trV—A'— 5 -^/V^-^v-) - 1 - tf-^y ^^/V/J^C/I/— f (77 
m g , 2 4%) 3r#fc 0 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 42 (9H, s) , 1. 47-1. 
57 (2H, m), 1. 89 (2H, m) , 3. 16-3. 24 (2H, m) , 
20 3. 6 3-3. 7 0 (2H, m) , 4 . 4 9 ( 1 H, m) , 7 . 0 1 ( 1 H, 

dd, J = 9 . 0, 2. 2 H z ) , 7. 26 (1H, d, J = 2 . 2Hz), 
7. 42 (1H, d, J = 9. 0Hz), 7. 91 (1H, s), 12. 89 
( 1 H, b r s ) . 

(b) 5- (4- tf^p S?=;l/^^'» -lH--f^/-;W^ 

25 tert-^f/V 4- (1H — f /V- 5 — i Asttls) - 1 - fc?^ 

y^y*/^^^h (70mg, 0. 221mmol) ©Sfrffc.* (5 
m 1 ) g?fi(-T h !) ( 0 . 2 Oml, 2. 6 0mmol) 
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Lt, 5- (4- fc^JJ v*-^^) -1H-^^V^ (2 5mg x 52 

%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 4 9- 1. 5 9 ( 2 H, m) , 1. 
5 89-1. 98 (2H, m), 2. 65-2. 74 (2H, m), 2. 99-3. 
05 (2H, m) , 4. 37-4. 42 ( 1 H, m), 7. 00 (1H, dd, 
J = 9 . 0, 2. 4Hz), 7. 23 ( 1 H, d, J = 2 . 2 H z ) , 7. 4 
2 (1H, d, J = 9. 0Hz) , 7. 91 (1H, s) , 12. 90 (1H, 
b r s ) . 

10 4 2 (a) (D^fe^pCTraS^TfrVX OTt*tiS^4 3^I 

#1] 4 4 <D^#j£^ Lfdo 
H»J 4 3 

5- { [1- - 4 - y V—frl - lH-^y 

15 1 H — NMR (DMSO-d 6 ) 5 ; 1. 7 6 (2H, m) , 1. 9 8 (2H, 
m) , 2. 8 8 (3H, s) , 3. 1 1 (2H, m) , 3. 3 9 (2H, m) , 
4. 50 (1H, m), 7. 05 (1H, dd, J = 2 . 2, 8. 8Hz), 7. 
27 (1H, d, J = 2 . 2Hz), 7. 42 (1H, d, J = 8 . 8Hz), 
12. 91 (1H, br s). 

20 mmm 4 4 

5- (T h7 t Kp- 2n-\?7^- 4-4 jvjr^^) -1H-- fy^/-;v 

JSfcj& : 151 — 152 °C 
4 5 

5 - [ (4 — <ls 1 - \?^<7 &=-M %lj\si$=-;V~} - 1 H — i Z/^V*—;V 
25 <D^$L 

1H — fy^V-^-5-^M>t (4 0 0mg, 2. 47mmol) ON, 
N-^^fMM7^ K (8ml) ^t^fc, l-^i/^VtXy^y (4 3 
5mg s 2. 4 7mmolK 1 -=^J-;V- 3 - (3' W5/7°Pt° 
)V) K'-SiS (5 6 5mg, 2. 9 6 mm o 1 ) % t Ko^i/ 
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^/MJr/-;V (3 6 7mg, 2. 7 2mmo 1) fc^^Mixf/PT^ 
(0. 5 6ml, 3. 9 5 mm o 1) trJn*. N ifi^T,M#Lfc 0 R 
J«£r 1 0 %WEBtfc&lJ V V ^7K?«£#P;i7cfH^ ^ n n *7^t?*fitii U7c 0 

[ (4— ^VS^V— l-t^^S^/V) UAstf— /V] -1H — -f^^A- /v (6 

2 4 m g , 7 9%) £#fc c 

10 1 H — NMR (DMSO-d 6 ) 8; 2. 38 (4H, br), 3. 50 
(6H, br), 7. 20 — 7. 35 ( 5 H, m) , 7. 05 ( 1 H, dd, J 
= 2. 2 , 8. 8Hz), 7. 34 (1H, dd, J = 1 . 5, 8. 4Hz), 
7. 56 (1H, d, J = 8. 4 Hz) , 7. 81 (1H, br s), 8. 1 

3 (1H, br s) , 13. 23 ( 1 H, br s) . 

15 ^»J15 (a) ©:^K:HSCTKJES?HTfcv\ ^T^^i~Hii^J 4 6 ©-ffc-g- 
#j£r^cLfc 0 fcfcTU »I4 5 -e#^fb7t 5 - [ (4 -'O-i^l— 1 - fc^ 
^v?-^) #,1^-/1.] - 1H- f fjT'S—A'&Bmtcm^lto 
mMM4 6 

5 - ( 1 - fcf^^ ^n/^/V/jf- yV) - 1 H— T As 
20 Sfej£ : 1 9 0~1 9 1°C 

IHJSM3 l ©;£ftfcapCTKJ&«r?Tfcv\ J^Tic^i-^»!j4 i(o\^m^ 
WL bTto Ttfc U HJfeM 4 5 XMhtlfc 5 - [ ( 4 -s<l/*?jV- 1 - t:°^7 

AO #/V/£-7l/] - 1H f Vi^y— /V^H^-fflV^fCo 

»M4 7 

25 5 - [ (4-^^^- 1 -fcr-^S^/V) t^^7P] -lH-^y^;l/ 
: 147 — 149 °C 
4 8 

1— O-^/v-N- (1H — {>j?y*—si;-5-4M -4-tvy^ ; wif 

K©^J5fe 
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1 — *?ls%jV&Z/&i (4. 85g, 22. 1 mm o 1 ) 

\Z.mt^*~sl' (10. 5ml) ^APx. N 2B#^M^b/c 0 K*S#<H£JE«* b 

x^htifn^&comt^^i^^ (6 5mi) mm^-, 0ttt5-75y^>^ 

y ' — /V ( 4 . 4 1 g N 3 3. 2 mm ol) , MJ zz.'f-jVT 5^(1. 8ml) , 

5 t-yv 5 ^ (3 0mi) *5«to«ftfeK*©4-^^r$y try v'^^p^fc^^, 
3 B#r^ft# l/c 0 sjss^es: i N-^mti- h y p^mm^m 

h y t> ^ l fc o mm &M)± LT#& tbfcB« £ v- y # <2Vu j& 7 A ^ n 

io ^J; <9 , l -^Ovvp-n- (1H-- fy^;v-5 — f^) -4 — tr^ys? 
y*;^=3ft$ K (2. 2 g , 3 0%) £r#fc 0 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 5 8-1. 8 0 (4H, m) , 1. 
94 (2H, b r) , 2. 31 (1H, br) , 2. 86 (2H, br) , 3. 
45 (2H, s), 7. 24-7. 27 ( 5 H, m) , 7. 39 ( 1 H, d, J 
15 =9. 2 Hz) , 7. 44 ( 1 H, d, J = 9. 2 Hz) , 7. 97 ( 1 H, 
s) , 8. 12 (1H, s) , 9. 92 ( 1 H, s), 12. 93 (1H, 
b r s ) . 

»J15 (a) ©#feKlJpCTKJC&«r?T*V\ ^Tt^t^ 4 9 
#>£"^£feb7c 0 fcfcU MMM4 8 xmhtlfc 1 -^<^vW-N- ( 1 H — i 1/ 
20 Ay- 5 — (/V) - 4 - f-^y v^#/l^3r1^ K£M3fsfie:ffii/^c 0 

ilW 4 9 

N- (lH-Y^-;i/-5 — f/v) -4-t°^!J^y^;v^f ^ K 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 4 0-1. 7 5 (4H, m) , 2. 

3 0-2. 5 5 (3H, m) , 2. 97 (2H, d, J = 12. 3Hz) , 7. 

25 40 (1H, dd, J = l. 7, 8. 8 Hz) , 7. 44 (1H, d, J = 8. 

8Hz), 7. 98 (1H, s), 8. 12 (1H, s) , 9. 78 (1H, 
s), 12. 9 4 (1H, b r s) . 
MMM 5 0 

N- (1H — f V^y— )V- 5— <JV) -1- -4-fcT^ 
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1- -4- t:°^y i/^jjjV-mi/W. (5 0 0mg, 2. 4 

1 mm o 1) (D^kp*J-U> (7ml) MWfc, j§4$£*£>N, N-^^^^/V 

5 K^tWf (0. 3 6 7 2. 8 9mmol) ©Sft^l' 

5 y (3mi) mm*:n^ muKxsmm^M&vfro kjs«*w*lt# 

fcm&(Dmt^^U> (5ml) ?«£r N 0°Ct^"C 5 — T 5 / 4 y^/^-;V (3 

2 2mg, 2. 42mmol) &5 £tK Ml ^ ^ (o. 67ml, 4. 8 

mmo i) <Dmk*=3-^> (iomi) mmzm?i±.mz, &m.iz.xm&&mv 

Lrt^MilU mmVfcmfc&U&TKX&mZltZ kinky, N- (1H 
— f Z/ffl/sV— 5 — f/V) -1- (^^M^/V/ft— /V) — 4- fcXJl v^^/V- 
R (6 7 Omg, 8 6%) £r#7c 0 
: 291— 293 °C 

15 5 o <D^m^m^xELm%:n^\ ^TK^-rmmm 5 1 (o\\^m^ 

MM 5 1 

N- (lH-^y^;Wv-5-^/V) Tb7tFP-2H-t°7y-4-)!j/P 
20 fil£ : 286 — 288 °C (#fl?) 

m bfc„ fcfc U ^WJ 4 8 T*#7t 1 — <l^i>/U- N - ( 1 H — f >-^V— /V- 
HJfcM 5 2 

25 5- [ (1 — <^v?/V-4-t: 0 ^y v 5 — 7V) — 1 H — ^f ~y^"lf — ;V— 5 

-7^y 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 13-1. 30 ( 2 H, m) , 1. 
5 7 (1H, b r) , 1. 7 5 (2H, b r) , 1. 8 8 (2H, b r) , 
2. 80 (2H, br), 2. 87 (2H, dd, J = 6. 1, 6. 1Hz), 



WO 02/100833 PCT/JP02/05609 

77 

3. 42 (2H, s) , 5. 33 ( 1 H, d d , J = 6. 1, 6. 1Hz) , 
6. 57 (1H, br s) , 6. 82 (1H, dd, J = 2. 2, 9. 0 
Hz), 7. 17-7. 40 (6H, m) , 7. 71 (1H, s) , 12. 5 
5 (1 H, b r s ) . 
5 WJ15 (a) <DjfmzmVXfc]fc$:ftt£\,\ ^T}^tHIM5 3©^ 
#j£r#j£ bfc 0 fcfc U MMM 5 2 5 - [ ( 1 — <ls*?;V- 4 - b°-< y 

-A-) y< - 1 H — f -y^S—A'- 5 -T 5 >-^J^fif}-MV^T^L/t 0 

H»>J 5 3 

N - ( 4 - fcf^ U v?~/Vt< ^VV) - 1 T ># , -S—A'- 5 - T 5 V 
10 1 H — NMR (DMSO-d 6 ) 6 ; 0. 95-1. 15 ( 2 H, m) , 1. 
55-1. 72 (2H, m), 2. 35-2. 55 (2H, m) , 2. 85 
(2H, d, J = 5. 9Hz) , 2. 94 (2H, d, J = 12. 1Hz) , 
3. 16 (1H, s) , 5. 33 (1H, t, J = 5. 9Hz) , 6. 57 
(1H, d, J = 2. 0Hz) , 6. 82 (1H, dd, J = 2. 0, 9. 0 
15 Hz), 7. 24 (1H, d, J = 9. 0Hz), 7. 72 (1H, s) , 1 
2. 56 (1H, br s). 

f£Lfc„ fcTcU HJfeM 5 O t'ffcN- ( 1 H— l'#"S—A'- 5 — f /V) - 1 

20 7t 0 

§«g»!j 5 4 

N— { [1- (^^/l^^*—^) - 4 - \?s< y p^/W -1H — <y 

Jtt^ : 262-263 °C 
25 HJfefH 3 1 ©^feCTCTSJfc^T&VX J^T^^i-»ff!j 5 5 (Dlk&m&'fr 
f$ b7c 0 fcfcU 5 1 l?#7cN- ( 1 H — f y?^—/V- 5 — < ;V) T h 

7t Kn-2H-t 0 7^-4-^77P#>f-5 K^^clffiV>T^Ufc 0 
^JfcM 5 5 

N- (7f7tKo-2H-t°7>'-4 — i/Vf^/V) - 1 H-- f^V— yP- 
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5-7^ 

8b£ : 2 9 3-2 9 4°C (jffl) 
MMffl 4 5 (D&ffium cr^JS&frftv \ ^TC^-f 5 6 ~|^»J 5 7 

5 HJfeM 5 6 

N- (l-^yv : ;V-4-t 0 ^U^;i') -1H — fy^/^-5-^;^> 
ffik/& : 2 4 0~ 2 4 2°C (ftffi) 

mmm 5 7 

10 N — T f7t Ki3— 2H- t°^>--4 f/V- 1 H — f >^V— /V- 5— tf/Vtff 

MM : 285 — 286 °C 

1 H — NMR (DMSO-d 6 ) 5; 1. 58 (2H, dddd, J=4. 3, 
11.9,11.9,11.9Hz), 1. 72-1. 82 (2 H, m), 3. 
15 3 8 (2H, ddd, J = 2. 0, 11. 9, 11. 9Hz) , 3. 80-3. 
9 3 (2H, m) , 3. 9 — 4. 10 (1H, m), 7. 5 5 ( 1 H, d, J 
= 8. 8Hz) , 7. 84 (1H, dd, J = l. 7, 8. 8Hz) , 8. 3 
0 (1H, s) , 8. 32 (1H, s) , 13. 2 6 (1H, s) . 

mmm 15 ( a ) <D%m^m ctbo&<Ht &v\ uri^-f-mmm 5 s <d\y& 

20 m £r^J5£ Ufc 0 7c 7c U HJfe^J 5 6 T?#7c N - ( 1 — <^vVv- 4 - tT-< y 

/v) - 1 h— r v^v-^- 5 K&jD^te^T-g-jifeLfco 

5 8 

N- (4-t°^y^/P) -lH->fy^-;I — 5-*^#^5 K 
jRfc<& : 2 7 3 — 2 7 5 °C 
25 H»!j2 0©^fe^^DT^^^fT^V\ ^T^*H"|iJfeM 5 9 <Dfc&%!>&& 
j£L7c 0 fcfcU 8-e#fcN- ( 4 - tf^ y -1H — fy^y 

MMM5 9 

N- [l- ^vw*^^ M -4-t°-<y -ih-^^V^- 
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5- #/i^=^5: k 

'H-NMR (DMSO-d 6 ) 5 ; 1. 6 3 (2H, m) , 2. 8 6 (2 

H, m) , 3. 5 5 (2H, m) , 3 . 9 5 ( 1 H, m) , 7. 5 7 ( 1 H, 
d, J = 8 . 8Hz), 7. 82 ( 1 H, d, J = 8 . 8 Hz), 8. 20 

5 (1H, s), 8. 3 2 (1H, s) , 8. 35 (1H, d, J = 9. 6 Hz) , 
13. 2 6 (1 H, s ) . 

mMm 2 7 (o^m^m cTEJs«r*T&v\ uTi^irmiMm 6 o —mMm 6 1 

MMM 6 o 

10 2- (1 -^VvvV-4- fcN^U v?— /V) -N- (1H f i/^V— /I — 5 —4 

Bft/S : 19 5~19 7°C 
JHMJ6 1 

2- (1 — 0-v?/P-4- tf^U v 5 — Vfls) -N- (1H — T^^V— 5 
15 -4>V) T± h7 5K 
ife^C : 169-1 72 °C 

»J15 (a) ©^}CipCTKJ&&fTfcV\ ^Tf^-r*»J6 2<D4t& 
m^^L Ufc 0 fctff U 6 0 -C#7c 2 - ( 1 — < 4 - t 0 -^ y 

a-) -N- (ih — r^^y-^-5— (M T-thTs. F&mwizm^x&&t, 

20 bfCo 

HffiM 6 2 

N- -2- (4-K°^V i?=- /P) TirhT? 

K 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 08 (2H, m) , 1. 56 (2 
25 H, m), 1. 8 2 (1H, m) , 2. 18 (2 H, d, J = 7. 2Hz), 
2. 42 (2H, m) , 2. 86 (2H, m) , 7. 40 (1H, dd, J = 

I. 6, 8. 8Hz), 7. 43 ( 1 H, d, J = 8. 8Hz), 7. 98 
(1H, s), 8. 11 (1H, s), 9. 84 r ( 1 H, s ) , 12. 95 
(1H, s) . 
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m ufc 0 tz.1t u mm q 0 xmc 2 - ( 1 -- o-^/v- 4 - ^ y *?=.m - 

N- (lH-^^y-;v-5-^f;V) 71? b7 5 K&MJN-MV ^T^J&Lfc 0 
H»J 6 3 

5 N — [ 2 — ( 1 4 - U ?V) a^l/J — 1 H — ^s/— /V 

ifc^t : 117—118 °C 

*»|15 (a) ©#fefclpCT^&*T&V\ ^T^i~*Ji#!l 6 4 

Lfco fc/cU WJ6 3t1lfcN- [2- (1 —0-^-4- 
10 y v'-A) ^;V\ - 1 H — f 5-75: ^SrJ^^CffiV^T^UfCo 

5fe6fc0tJ 6 4 

N- [2- ( 4 - 1/ v^A-) ^^/V] 
lt& : 184-186 °C (£#P) 
6 5 

15 N- {lU-4^^y—^-5—4;V^^-;V) — A — fcf-^ y ^V^/l^/K^i?- 3; K 

(a) l- — f/i/> ^^yr^y©^ 

lH-^fy^;V-5-*M=f!);V (1 OOmg, 0. 699 
mmol) ©f h?fcKP7?y (4ml) ^SMtZLXftMfc V J*T 

20 7l/3nT>A (53mg, 1. 40 mm o 1 ) ©7 h7tKn77> (4 ml) j$ 

flfctej&q*., 2mmmm\^tz. 0 m^s kj&^tK co. 053ml) , 2n-tk^ 

^y^!7A7X^ (0. 106ml) , 7K (0. 212ml) <DMXto7LX9tW 

( 1 H — i l/Jfl? — As— 5 — f/U) ^^^75^ (97mg, 9 4%) £#fc 0 
25 (b) tert-^V 4 { [ ( 1 H — f >^V— /V- 5 — f ^JU) 75 

j ] # ^fc/W - l - tf^ y i^" — h <d-£tj$ 

1- (1H r isy-S—jV- 5— T/V) ^^75^ (2 9 1mg) ON, N 

-S^^vVafc/WxTS K (8ml) Jg$R>f»lJ: % 1- (t e r t -:7> 3->#/V/J? 
- /t ,) (5 0 7mg, 2. 2 1 mm o 1 ) N 1 
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3 - ( 3 ' ^/vt ^ j -fv \fM *uvm*M 5 k • —mmm. ( 5 7 

8 m g , 3 . 0 2 mm ol) , t Kn^v-<yy' MJ7 ^ — ;V ( 2 2 9 m g , 2 . 
2 Immo 1) iiftlHTl 4B#|!^#L7h 0 Jfcjz:, SJfcfcf&fn£»7.k 

#tMJ!>M^ iH!V^T**iP^*:^fc % g^Sfe^^-CtttiiLfco 

A7^^o-7h^77^- n n */v A/^ ^ ; -;V= 4 0/1 tiffi) -?flfr 
Mbfc 0 ftfenfeB^©^^/-^ (1ml) jsX&T h7t Kn77> (1 
m l ) cdM^W^ 2 N-7.k^Hk !> AtK^S ( 0 . 6 8ml) WS. 

y 7J -TVVTJ *7 A ^ H VP?-? >( — OP*;PV^ & S ~-/ls= 30/1 

ffi) ■eiitsrtia^ t e r t-zf^-;v 4 { [ (1 h — fy^V'-;i/- 

5— Y/lo^A') 7^/] - 1 -t°^y ^^/^dri/lx— h (l 

7 9mg) £#fc 0 

15 (c) n- (lH-fy^/^-s-^/^f^) - 4 - fc°^y v^^A-/^ 

t e r t -zf^-JV 4 { [ ( 1 H f 5 — f 7V* ^V) 75/] 

7^/V/i?— M - 1 -t°^y v?>-7J7^*>^W b (160mg N 0. 446 
mmo 1) (C N 4N-±^^/v ? ^-^-7 v ^|fl (2. 0ml) tSiCT2 
20 B#P^«#Lfc 0 R^^fP^TK^f y ^ATk^tf 3 ^^^ ^ou 

^£9, N- ( l f y^/-/i/- 5 -- f f /i/) _4_ t °^y ^^jtj/u^ 

K (1 Omg, 9%) £r#fc 0 
25 'H-NMR (DMSO-d 6 ) 5 ; 1. 42 (2H, m) , 2. 22 (1 
H, m) , 2. 42 (2H, m) , 3. 46 (2H, m) , 4. 30 (2H, 
d, J = 5. 9Hz) , 7. 23 ( 1 H, d, J = 8. 7Hz) , 7. 45 
(1H, d, J = 8. 7 Hz) , 7. 55 (1H, s), 8. 01 (1H, s), 
8. 23 r (1H, t, J = 5. 9Hz), 13. 00 (1H, s) . 
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mmm 6 6 

5 _ ( 4 x _ x/^/V) - 1 H i l/Jf^S\/(D&J$ 

(a) 5- 1 -fc^^C?— )V) -l-7f7tKn-2H- 
k7>- 2 --f;w- l H — fy^y-;KD^ 

5 ###!l5T?#fc5-:/ei^- l t Kn- 2H-fc°5 ? >'-2 — f/V— 1 

H — { yy^^;V (2 5 Omg, 0. 88 9 mm o 1 ) (D h;Vxy (l 2m 1 ) 

SS-fcTl — <y^/H:^ry> (0. 24ml, 1. 35 
mmo 1 ) t t e r t -^h^-j" h V ^ (128mg, 1 . 3 3 mm o 1 ) 

10 (II) ^P7^K (7 Omg N 0. 0 8 9 1 mmo 1 ) ^JP?L N 7 5°C^X 

^rc^/V= 5/2 -C^fcfci) ^1*1^3 rtiat), 5- (4 ^>>7U- 1 - fc° 

15 ^Jit—M -l-fh7t Kn-2H-t°7>-2-^;l/-lH — 
^ (18 3mg N 5 5%) £r#fc 0 

(b) 5- (4— <^v J 7V- 1 -^7^-71-) -lH-^^y-/V©^ 
5- (4— <>->?7V- 1 —H°^<9 it—As) -l-7f7tFn-2H-t°7y 

- 2— 4 >V— 1 H-- Y^^y— 7V- (1 O Omg, 0. 2 6 6mmol) Orf7 
20 tKP77y (1. 3ml) mWitpfc, IfitTii (2. 6ml) ^tK (0. 
7ml) x. , 8 0 °C T 7 B£ffi&# b 7c 0 ^ % £r jftffi LT# b ttfc 

as^stm^^T-^u ^fp^mTKm-7- b y i7AtM«, ^rtsfn^ifck 

bfc 0 #$&Ji ^^tK » h y 17 A U *»£rMM5fe LT# b ft 

25 H) r. b J: 9 „ 5- (4 ^^71— 1 - v^/l^) - 1 H - 

y7^7-;M3 7mg, 4 7%) £#7fc 0 
: 196-198 °C 

mmn e e <D^m-m cxR!t^n^\ zir^-rmmm 6 7 <o\\^m^ 
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mmm 6 1 

5- —JV) - 1 H--f /V 

1 H — NMR (DMSO-d 6 ) 5 ; 3. 0 2-3. 0 5 (4H, m) , 3. 
73-3. 7 6 (4H, m), 7. 08 (1H, m), 7. 18 (1H, dd, 
5 J = 9 . 2 , 2. 2 H z ) , 7. 41 ( 1 H, d , J = 9 . 0 H z ) , 7. 8 
9 (1H, s), 12. 80 (1H, br s). 

/i/) - 1 h — < ^y^—/^mnKm^^x^vrzi 0 

10 6 8 

5 - ( 1 - >>— /V) - 1 I/*?-/— /V 

1 H — NMR (DMSO-d 6 ) 5 ; 2. 8 5-2. 8 6 ( 2 H, m) , 2. 
95-2. 98 (2 H, m), 3. 06 (1H, m) , 7. 05 (1H, br 
s ) , 7. 14-7. 16(1 H, m), 7. 39 (1H, d, J = 9. 0 
15 Hz), 7. 87 (1H, s), 12. 7 9 ( 1 H, br s). 

mMm 6 9 

2- ( 1 f 5 -> f ;V7 5 / ) -N, N-^fM>X7$K 

2- (1H — f^V— 7V— 5 — f;V7^y) ^JM§FS£ (8 0mg, 0. 3 1 
20 6mmol) <39N, N-^f/^M7; F (0. 5ml) 1 

^vl— 3 - ( 3 ' - =$-?\sT 5 7 7° a fcf/V) #/W3j? v?>f 5 K • — ( 7 3 

m g % 0 . 3 7 9 mm ol) , t Kn^^y/ MJ T y*— 7P ( 5 8 m g . 0 . 
3 7 9mmol) *5 £tM 0 %- ^v^T 5 ^7X^^ (107mg, 0. 94 
8mmo 1) ^JP^U SafcT4WWLfc 0 Jfcfcl, £OS»5%-^7.R* 

^7^^d-7 F^77^f- (^^i^^/g^^^v/y ^y— /V= 1/1/0. 

0 5«) t^J: 2- (1H-^ 7V-5 — iVKT^ 
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7) -N, N-^fMVX7 5 K (5 9mg, 6 7%) &#fc 0 
: 234-235 °C 

MMM 1 ©^feMCTHJ^^f &l\ WT^/Tt^ftW 7 0 ~H»!J 7 3 <D 
1k&V9&&!fclsit Q fcfcU 1 H — T >?1/—A'- 4 — T 5 ^Sr]g3|B|.fcffiV>T^ 
5 J5& L^io 

HifeM 7 0 

N - (1 -^^vVV- 4 - !J v?— /V) - 1 H — f 4 - T $ ^ 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 4 5- 1. 5 7 ( 2 H, m) , 1. 
93-2. 01 (2H, m) , 2. 05-2. 13 (2H, m), 2. 80- 
10 2. 8 7 (2H, m) , 3. 3 2-3. 42 (1H, m) , 3. 49 (2H, 
s), 5. 90 (1H, d, J = 8 . 1Hz), 6. 05 (1H, d, J = 7 . 
9 H z ) , 6. 62 (1H, d, J = 7 . 9 H z ) , 7. 03 (1H, t, J = 
7. 9 Hz) , 7. 22-7. 36 ( 5 H, m) , 8. 18 (1H, br), 
12. 6 4 (1 H, b) . 

15 mikm 7 i 

N-[ 1 - — lH-^y^/- 7V-4- 

T$ >- 

MM. : 196-198 °C (^?) 
Htfe^iJ 7 2 

20 N- (1 —s<i/i?/u—4-¥^y i?— /V) — 1 H — i l/*?^/ — As— 4-7^y • 
: 2 5 7 — 2 6 0°C 

mmw'i 7 3 

N-[l- (2-7x^) _ 4 _ t v<y l H — f /V- 4- 

25 r^y 'Z^^y^*yKS 

Sfejfe : 213 — 215 °C 

Ulte^Il 5<D#feK:3flCTKJ&£fr&V\ fiJLT^i-IUfe^J 7 4~HJfe0!|7 5 
©fc-^Sr-g^Lfco fct*U N- ( 1 — O-v^/I^- 4 - v?-^) - 1 H 

— T V /V- 4-75 ^Sr JSWfcffi V ^TM Ufco 
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mmm 7 a 

N— (4-t^yi/-/V) - 1 H-^y^- 7U—4-T^ V 
1 H — NMR (DMSO-de) 5 ; 1. 5 7- 1. 6 9 (2H, m) , 2. 
05-2. 12 (2H, m) , 2. 8 8- 2. 9 8 (2H, m) , 3. 23- 
5 3. 3 1 (2H, m) , 3. 60-3. 71 (1H, m) , 6. 1 0 ( 1 H, 
d, J = 8 . 1 H z ) , 6. 12 (1H, d, J = 7 . 5Hz), 6. 67 
(1H, d , J = 8 . 0Hz), 7. 06 (1H, dd, J = 7 . 5, 8. 0 
Hz) , 8. 21 (1H, d, J = 12Hz) , 12. 7 ( 1 H, b) . 

MMM 7 5 

io n - ( 4 - tr-< y v^ao — i h—4 a - t ^ >- • ~±&^it 

B4,£ : 270 — 271 °C 

mmm 1 <^feCT DTSj&&fr&v\ ^Ti-^i-^»>j 7 6 ~*»d 770 

>fb^«r^bfc 0 fcfU 1H — f 6 - 7 ^; y Wtfflv^ 

15 Hife0!| 7 6 

N- (1 — <^v ? /l^- 4 - tr-^ U - 1 H — f ly^zf—jv- 6 — T 5 >" 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 3 5- 1. 4 7 ( 2 H, m) , 1. 
89-1. 97 (2H, m) , 2. 04-2. 14 (2H, m) , 2. 7 5- 
2. 83 (2H, m) , 3. 17-3. 27 (1H, m) , 3. 48 (2H, 
20 s ) , 5. 66 (1H, d, J = 7. 5Hz) , 6. 34 (1H, br) , 6. 
52 (1H, dd, J = l. 8, 8. 9Hz), 7. 21-7. 34 (5H, 
m), 7. 3 6 (1H, dd, J = 8. 9Hz), 7. 7 1 (1H, s) , 1 
2. 2 6 (1 H, b r ) . 

mmm 7 7 

25 N- (1 — — t°^y V-^/ls) -lH-^^V-/V-6-7^- 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 88-2. 19 (4H, m) , 2. 
9 5-3. 4 3 (4H, m) , 3. 5 5-3. 8 6 (1H, m) , 4. 26- 
4. 35 (2H, m) , 6. 80-7. 10 (2H, m) , 7. 44-7. 4 
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8 (3H, m), 7. 58—7. 68 (3H, m), 8. 06-8. 09 (1 
H, m) , 1 1 . 0 (1 H, b r ) . 

<Dfc&®&&f&l,1t 0 fetch-, N- 4 - tf^Vif—M - 1 H 

mmm 7 8 

N- ( 4 - \?s< V v 5 — M — 1 H — f^^y— ;v— 6 — 7 5 V 
Ifejft : 196-197 °C 
HJfeM 7 9 

10 N - ( 4 - y ^—/V) - 1 H — i is?^/—^- 6-75>" ZMBM. 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 7 4-1. 8 8 ( 2 H, m) , 2. 
05-2. 13 (2 H, m) , 2. 89-3. 02 (2 H, m) , 3. 28- 
3. 36 (2H, m) , 3. 65-3. 74 (1 H, m), 6. 93 (1H, 
b r) , 7. 05 (1H, br) , 7. 68 (1H, d, J = 8. 9Hz), 

15 7. 9 5 (1H, s) , 8. 90 (1H, br) , 9. 10 ( 1 H, br) , 
13. 30 (1H, br) . 

mmm 1 <D^mi-mcxR^n^\ sxTi^-rmmm s o ~mmm 820 

20 ilJSM 8 0 

n- (1 — Ovvv-4 -t°-<y v^/v) - 1 -^/v- 1 H--f is fry— >v- 
5 -75^ 

M/£ : 116-117 °C 

hwj 8 1 

25 1-^5VV- N- [1- {2-7 ^=-;V^jV) -4-txy^;l/] - 1 H- 

isj?y—/]s~ 5-75^ 

N- (1 A— 4 - y /V) - 1 H-^^V 5 PV^-fls— 5-7 

5 is 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 31-1. 41 ( 2 H, m) , 1. 
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9 2-1. 9 8 (2H, m) , 2. 06-2. 1 3 (2H, m) , 2. 48-2. 

5 3 (2H, m) , 2. 6 9-2. 7 5 (2H, m) , 2. 88-2. 92 (2 
H, m) , 3. 1 6 (1H, m) , 3. 91 (3H, s) , 5 . 17 ( 1 H, 
d, J = 8. 3Hz), 6. 64 (1H, d, J = l. 8Hz), 6. 85 

5 (1H, dd, J = 9. 0, 1. 8Hz) , 7. 14-7. 29 (5H, m) , 
7. 33 (1H, d, J = 9. OHz) , 7. 68 (1H, s) . 
MMffl 8 2 

N- (l -^yz/zv- 4-M°^<V v^/V) -i-yf/v-iH-^y^/-;v- 

10 N- ( 1 — O-v 5 /!— 4 - tf^ ]) i/^/l/) - 1 H-^yX^T $ A— 5—T 

1 H — NMR (DMSO-d 6 ) 6 ; 2. 12 (4H, m) , 2. 71-3. 

6 6 (5H, m) , 4. 0 5 ( 3 H, s) , 4. 0 5-4. 4 1 (2H, m) , 
7. 43-7. 57 (5 H, m) , 7. 6 7- 7. 7 9 (2 H, m) , 8. 1 

15 3 (1H, s) , 10. 87 (1H, br s) . 

<D4h&w&&j&vit 0 fc/cu n— (1 --o->vv-4-t 0 -<y -1- 

^ 1 H — f >jri/—As- 5 -T5: ^^5|S|-^V>T^bfc 0 

HJfeM 8 3 

20 l-^^vU— N— (4-fc°^y v>— A) 
: 111 — 113 °C 
HifeM 8 4 

l-^^/U-N- (4- fcf-^y v?— A) - 1 H— f yjr*S~- J>V- 5-T$ ^ • - 

25 1 H — NMR (DMSO-d 6 ) S ; 1. 92-2. 12 (4H, m) , 2. 
8 6- 2. 9 0 (2H, m) , 3. 3 2- 3. 3 6 (2 H, m) , 3. 71(1 
H, m) , 7. 44 (1H, br s), 7. 67-7. 69 (1 H, m), 
7 . 8 8 ( 1 H, m) , 8. 17 (1H, s) , 8 . 6 8 ( 1 H, m) , 9. 
13 ( 1 H, m) . 
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mmm 1 <o^m-m cxKm^ff^\ uT^-rmmm 8 5 -mm 86© 

MMffl 8 5 

5 N - ( 1 — < 4 - fc 6 -< y - 2 - ^ 2 H — -Y >-^V— /V- 

5-T$>" 

: 108-110°C 
HMJ 8 6 

N _ (1 — <^v?/V-4- t°-<y -2-^=5^-2 11 f>-^V— 

10 5 —T% is • ^MMM. 

1 H-NMR (DMSO-d 6 ) 5 ; 2. 12 (4H, m) , 2. 93-3. 
6 5 (5H, m) , 4. 17 (3H, s) , 4. 17-4. 41 (2 H, m), 
7. 24-7. 28 (1 H, m), 7. 43-7. 56 (5H, m), 7. 6 
9-7. 73 (2H, m) , 8. 44 (1H, s), 10. 84 (1H, br 

15 s) . 

HJfeM 1 5 (Djjm^m ^X&fo&ft &V\ fiXT^^-r^^iJ 8 7 8 8 

©{b^Sr^Lfc G fctffU N- ( 1 -- <i/vvv— 4 - txyi/- ; i.) - 2- 
^ 5vV- 2 H — T /P- 5 -T $ ^M^^T^c L7t 0 

HKb09 8 7 

20 2-^^7V-N- ( 4 - fc 9 ^ y v?— >V) -2H-^>^V-;V-5-7 5y 
gl£ : 1 4 4 ~ 1 4 7 °C 
HJfe^J 8 8 

2— 7* ^/V— N — ( 4 - t°*< y -2H-^^V-^-5-75y-Z 

25 1 H-NMR (DMSO-d 6 ) 6 ; 1. 9 5- 2. 2 6 (4H, m) , 2. 
86-2. 90 (2H, m), 3. 32-3. 36 (2H, m), 3. 71 (1 
H, m) , 4. 18 (3 H, s) , 7. 3 0-7. 3 3 (1H, m) , 7. 7 

3- 7. 8 6 (1 H, m) , 8. 48 (1H, s) , 8. 8 9 (1H, m) , 
9. 2 0 (1 H, m) . 
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mmm 1 <D^m-m^x^jt^n^\ sxTi^-rmmm 8 9 ~mmm 9 kd 
mmm 8 9 

5 N- (1 — <l/*J>;V-4 - it—M -3-^f;V-lH-^^/-;W 

5 - 7?y 

gfe^t : 160~162°C 
l^fe^i] 9 0 

3— ^^Vl'-N — [l — (2-^^— /Vcn^vV) - 4 - tf^< U v^/Kl - 1 H- 
10 /fy^/-/P-5-7 5V 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 31-1. 41 (2H, m) , 1. 

92-1. 95 (2H, m) , 2. 08-2. 14 (2H, m), 2. 36 (3 

H, s) , 2. 4 8 - 2. 5 3 (2H, m) , 2 . 7 0 - 2 . 7 5 ( 2 H, m) , 

2. 88-2. 92 (2 H, m) , 3. 1 6 (1H, m) , 5. 0 6 (1H, d, 
15 J = 8. 3 Hz) , 6. 58 ( 1 H, s), 6. 78 (1H, dd, J = 8. 

8, 2. OHz) , 7. 15 — 7. 29 (6H, m) , 12. 11 (1H, 

b r s ) . 

mmm 9 1 

N- (1 --<^^-4-fc; 0 -<y ~3-^^V~lU-^lyy^—^- 
20 5-75^ • H^mM 

1 H — NMR (DMSO-d 6 ) 6 ; 2. 13 (4H, m) , 2. 49 (3 
H, s), 2. 9 2 (2H, m) , 3. 2 7-3. 8 6 (3H, m) , 4. 2 
3-4. 41 (2H, m) , 7. 43-7. 81 (9H, m) , 10. 86 
(1 H, b r s) . 

25 mmm 1 5 ©^urns cr^^tx &v\ 9 2 9 3 

ufco fcfcu n- (1 — ^/v) -3- 

mt&m 9 2 

3-^^-N- (4-fc^JJ S?~A0 -1H — fy^y-^-5-7^ 
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MM : 1 7 5-1 7 7°C 
mMM 9 3 

3— pi^vl/— N— (4- tf^y S?=-A0 - 1 H-^T ^PS— A>— ^ • n 

5 1 H — NMR (DMSO-d 6 ) 5 ; 1. 9 2-2. 0 3 (4H, m) , 2. 
50 (3H, s) , 2. 7 0— 2. 9 5 (2H, m) , 3. 33 — 3. 88 
(3H, m) , 7. 41-7. 85 (3 H, m), 8. 86-8. 92 (1 H, 
m) , 9. 1 9 (1 H, m) . 

10 Sr^fiKLfco 1H — ^i?>?—sis-5-T^>&mmz.m^x& 

9 4 

N— (1 — <^v>/V-4-t: 0 ^iJ V>=-Ad - 1 H-^yX'f 5 5 - 7 

5; >- 

15 1 H — NMR (DMSO-d 6 ) 6 ; 1. 3 6-1. 3 9 ( 2 H, m) , 1. 
9 0-1. 9 3 (2H, m) , 2. 03-2. 10 (2 H, m), 2. 76-2. 

8 0 (2H, m) , 3. 1 9 ( 1 H, m) , 3. 4 6 (2H, s) , 5. 21 
(1H, br s) , 6. 5 3-6. 5 9 (2H, m) , 7. 23-7. 34 
(6H, m), 7. 8 4 (1H, br s), 11. 81 (1H, br s). 

20 S*l»!jl5 (a) ©Ml^CT^^fl^V\ ^Tl^i-MMM 9 5 <D{\& 
#J b;/fc 0 fcfdU N- (1 — <^/V-4- t°-<y *?=-M - 1 
XV 5 5 - T 5 ^^^^VMT^L/to 

Hi£0!i 9 5 

N - ( 4 - \?*< y - 1 H — <>^4 5 PS—As— 5-7^ 

25 1 H — NMR (DMSO-d 6 ) 5 ; 1. 14-1. 27 ( 2 H, m) , 1. 
86-1. 89 ( 2 H, m) , 2. 49-2. 56 ( 2 H, m) , 2. 92-2. 

9 8 (2H, m) , 3. 2 9 (1H, m) , 5. 15 (1H, brs), 6. 
5 3-6. 6 6 (2H, m) , 7. 26 (1H, d, J = 8. 4Hz) , 7. 
84 (1H, br s), 11. 81 (1H, br s). 
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mmn 9 6 

5 N- (1 -- <^v ? 7l— 4-t°^<y ^— 71^) -1, 2 y^f-i/— /l— 

5 -T5 >- 
ffl^ : 8 9~9 0°C 

»J1 (a) 0^fe^CTKJ&&?T&V\ ^T}^-t~M^!l 9 7 <D\Y&m 

10 7^-2-^-^^^{cMV>T^b7t 0 
HJfeM 9 7 

5- [ (1 — <l/^;V- 4-if-<V *?—A>) 75/] -1, 3-v 5 tKn-2H 
— <l/X4 K 2 -^"^ 

'H-NMR (DMSO-dg) 8 ; 1. 3 2 ( 2 H, m) , 1. 84 (2H, 
15 m) , 2. 0 2 (2H, m) , 2. 7 4 (2H, m) , 3. 0 6 (1H, m) , 
3. 44 (2H, s) , 4. 94 ( 1 H, d, J - 8 . 6Hz) , 6. 20 
(1H, d, J = 8. 1Hz) , 6. 20 (1H, s) , 6. 59 (1H, d, 
J = 8. 1Hz) , 7. 2 5 (5H, m) , 10. 0 3 ( 1 H, s) , 10. 
17 (1 H, s) . 

20 mmmi 5 (a) <D^m^mcx^it^n^\ eiTi^tni«9 8©^ 

%^^b?t 0 fc*?u 5- [ (i -^o-^-4-t^y &-a>) - 

1, 3— Kn- 2H- 5^/- /V- 2 -^^j^^Bcffl^Tl^c U 
llfl 9 8 

5- (4-t^y^/V7$;) -1, Kn-2H--<yXV^V- 
25 /I/ — 2 — 

'H-NMR (DMSO-d 6 ) 5 ; 1. 14 (2H, m) , 1. 80 (2H, 
m) , 2. 4 8 (2H, m) , 2. 8 9 (2H, m) , 3 . 1 1 ( 1 H, b r 
s) , 4. 92 (1H, d, J = 7. 9Hz) , 6. 20 ( 1 H, d, J = 8. 
1Hz) , 6. 20 (1H, s) , 6. 59 ( 1 H, d, J = 8. 1Hz) , 
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10. 03 (1H, s), 10. 17 (1H, s). 
mMW 9 9 

N- (1 -Zfn bT/l/tf-^JJ — i A>) — 1 H-^y^/- ?V— 5 — jfryVaJ? 

5 HJfeM 5 8 T'ifcN- (4 - fcf-^y v 5 -^) - 1 H — f IsfS—A'- 5 

##•9-5 K (4 0. Omg, 0. 16 4mmo 1 ) (D^- & J ■ — /V- (1 . 2ml) 
%&MKWm ( 0 . 0 4 8ml) §r^jq U MUX 3 0 ^Ifflifea n <Dm$K 

^PlftyT^rkK (4 8. Omg, 0. 8 2 6mmol) Sr*D^.^iaT?* & 
K12l$|HtfMRL;fc„ 2fciJl^Ty7K*^5 55R^ b U 9 A (5 1. 5m g, 0. 8 
10 2 0 mm o 1 ) <D* ? J —;\< ( 3 . Oml) U $ h \^UX 1 8 B# 

W^ffljt#byt 0 KJE&ttfc 1 N-;*kBfcffetf- h y &J»*&m ( 0 . 8ml) ttlx. 

-c^M^asi#L7t#, mm&m \^xnhthtm±^m^^v wfAsu? 

Jbs^xi^ h^77^- (^ nn*;VA/^ — /P/TV^E-^T;^ 2 0/1/ 

o . i x*mw>) xmm~tz riiao> n- d-/a tf^ y 4 — r 

15 /V) -lH-^f i^;A- As— 5 — jt/^Vatf^M^ K ( 3 1 m g , 4 6%) £r#fc 0 
MS:m/z = 2 8 7 (M+ 1 ) 

1 4C9{^#/^^Lfc 0 

mmm 100 

20 N — (1 — ^^VVfcV*!? 4 fW) -1H — f >&*S~- )V— 5 — #;V2j?^ 

MS:m/z=3 0 1 (M+ 1 ) 
MMffl 10 1 

N— -1H f A— 5 

25 K 

MS : m/z = 3 0 1 (M+ 1 ) 

mMm 102 

n- (i — f y^o^/v-t^y v^-4 — f/u) -ih — 
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MS : m/z = 315 (M+ 1 ) 
mMffl 10 3 

N- [ 1 - ( 3 , 3 - ^-JVf^M tf-^ 1? v 5 ^- 4 — f/P] - 1 H — f 
;V~ 5 — jfr^affdM?-* K 
5 MS: m/z = 3 2 9 (M+ 1 ) 
HJfii0!l 10 4 

N— (1 n^f/Vtvy v>V— 4-^T/V) -lH-^y^/-^-5-* 

MS: m/z = 2 9 9 (M+l) 
10 10 5 

N— (1 -v/^u-O-f/Hf^y S^V— 4—^/1^) -lH-^fyy/-/I/-5- 

MS: m/z = 3 13 (M+l) 
HJte^J 10 6 

15 N- (1 — is# n-Ndriz/l't^y v^- 4 — 1H — f /V— 5 — 

MS: m/z = 3 2 7 (M+l) 
UMI 10 7 

N- (1 —T t Kp — 2H-t°9>'-4— ^-4 — f^) -1 
20 H-^fy^/-;V-5-^/V#H5K 
MS:m/z=3 2 9 (M+l) 
10 8 

N- (1' -^^/V-l, 4' -tr fcf^y i>i/-4 — -1H tl/?V~- 

;v— 5 -y&yPaff^f-* K 
25 MS: m/z = 3 4 2 (M+l) 
MMM 10 9 

N- (1 -v^ P^^^/l^t^U v^-4-^f/V) — 1 H — ^f ~y^V—)V— 5 — 
MS : m/z - 3 4 1 (M+l) 
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mmn no 

N- [ 1 - a b?/W 5V^) y v^- 4 — f /l^] - 1 H — ( 

— JV- 5 — K 
MS:m/z = 2 9 9 (M+ 1 ) 
5 I^MJ 111 

N- [1- (S^ a— ^iyyv^^/v) fcv<y v?i/-4 — { JV] - 1 H — f 
MS:m/z = 341 (M+ 1 ) 

mM®\ 112 

10 N- [1- (2-7^— /Ixm^/V) fcV^yv^-4 — f/V] -lH~^y^V- 
MS:m/z = 349 (M+ 1 ) 

mmm 113 

N- (1 -^^/l-t 0 ^y v ? >'-4 — f;V) -1H — f l/?^— JV- 5 -^V/J?^ 
15 t5 K 

1 H — NMR (DMSO-d 6 ) 8 ; 1.5 3- 1.6 5 ( 2 H, m) , 1. 
73-1.81 (2H, m), 1.89-1.98 (2H, m), 2.16 (3 
H, s) , 2.73-2.81 (2H, m) , 3.69-3.80 (1H, m) , 
7.55 (1H, d, J =8. 8 Hz) , 7.84 (1H, dd, J = 8. 8, 
20 1.5Hz), 8.20 ( 1 H, s ) , 8.22 (1H, d, J = 7.6H 
z ) , 8.32 (1H, s), 13.25 (1H, br). 

MMW 114 

N- (1 -4 yzfv fcVkfc^y 4-^/1") - 1 H--f ls&9— JV- 5 

25 1 H — NMR (DMSO-d 6 ) 8 ; 0.97 (6H, d, J = 6.6Hz) , 
1.47-1.59 (2H, m) , 1.75-1.84 (2H, m) , 2.1 
2-2.21 (2H, m) , 2.69 (1H, q, J = 6.6 Hz) , 2.7 
6-2.83 (2H, m) , 3. 68-3.80 (1H, m), 7.55 (1 
H, d, J= 8.9 Hz), 7.84 ( 1 H, dd, J = 8 . 9 , 1.7 H 
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z) , 8.20 (1H, s) , 8.21 (1H, d, J = 7 . 6 Hz) , 8. 
3 1 (1H, s) , 13.25 (1H, b r) . 
MMW 115 

N- [1- (^T-2-^~M — f/V] -1H-/ fis^S— JV 
5 - 5 -ft/U^^S. KO^fiSc 

MMM 5 8 -C#fcN- ( 4 - fcf^ U - 1 H-4 >^V— /V- 5-%jU 

*>t5 K (4 0. Omg, 0. 16 4mmol) ON, N — v 5 ^ ^-jVHsjVJ^T 
§ K ( 1 . 2ml) D^A (55. Omg, O. 398 mm o 1 ) 

H-^ap-2-^7> (17. 8mg, O. 19 7mmo 1) ^MlfiT? 

io 20 B#ra#a&at# Lfc 0 sas«3r 5® Ltt, ttft&sfig&s ur# bttfca^ 

TZs*—Tfr= 2 0/1/0. l^tB) T»St§ri{Cj;i3, N— [ 1 — 
2 — rc^/i/) fcf^y 4_^/i/] -ih — {Z/#-S—fl'—5—%fl> 

*^t5 K (26mg, 5 4%) 
15 MS :m/z = 2 9 9 (M+ 1 ) 

ilMl 1 5©^fetJlHIC--CSlfeSrff*V\ ^T^i-HJfeM 1 1 6~HJ(EM 
1 3 4(Dfc&m%&J&Ltc 0 

mmm 1 1 e 

N— [1- (3 -7^/K7^— 2~=^-;V) _ 1H _^ 

20 y/y^-5-*M#?F 

MS :m/z = 313 (M+ 1 ) 
HJfc^l 117 

N— ( 1 -y°u fcf- 2— <~ /Hf-^j; v ? >-4--T/P) -1H — fV^- /I — 
5 K 
25 MS :m/z = 2 8 3 (M+ 1 ) 
HJfetflJ 118 

N— [1- (2-t Kp y v 5 V- 4 — f -1H--T 

M S : m/ z = 2 8 9 (M+ 1 ) 
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mrnrn 119 

N- [1- t°^!J ^>-4-^;V] -1H — 

/w— 5 -^7/V^^f-5 K 
MS:m/z = 3 0 3 (M+ 1 ) 
5 HJfeM 12 0 

N- [l- (2-tKD^^-2-^f;^nt°;v) tf^y^v-4 — f,v] 

1 H — i l/tr-S^-tV— 5 K 
MS : m/ z = 3 1 7 (M+ 1 ) 

mmm 1 2 1 

10 N- [1- (3-t Kndr^7°Pt» V v> V- 4 — ( ;V\ - 1 l/¥ 

M S : m/ z = 3 0 3 (M+ 1 ) 

mmm 122 

N- [1- (2 h^v-n^/V) tf^y^^_ 4 _^^] _ 1H _^^^y— 
15 /V- 5 — #/V/J?dM?-^ K©^j5g 
MS :m/z = 3 0 3 (M+ 1 ) 
HIM 12 3 

N- {1- [2- (2-^ h=^V^ f^v-) ai^V] tf^y^V-4 f/V} - 

l f y^/wv- 5 - *;^^ft 5 K 
20 MS :m/z = 3 4 7 (M+ 1 ) 
HJfeM 12 4 

N- [1- (2-7x7^i/xf;V) fc^ y 4 -4 A>] - 1 H f 

1 — /I^ — 5 — jfr/l^^f-? K 
MS :m/z = 3 6 5 (M+ 1 ) 
25 HJfeM 12 5 

N- [1- (2-7;ktPxf;i/) tf^yc?^_ 4 — fyy] _ 1H _^^yy^. 

;l>- 5 — jfryVJiR^M?-* K 

MS : m/z = 291 (M+ 1 ) 

^JfeM 12 6 
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N- [1- (2, 2, 2-Ml7/l/tnxf;P) — f/U] -1H 
— f l/^S—As- 5 K 
MS :m/z = 3 2 7 (M+ 1 ) 

mmm 127 

5 N- [1- (3, 3, 3- hV -7;v3ruzfv if-<]) *J>1/- 4 -4;V\ -1 
H-^r ;v- 5 5: K 

MS:m/z = 3 4 1 (M+ 1 ) 

mMm 128 

10 -^A-sK^S K 

MS:m/z = 2 84 (M+ 1 ) 
12 9 

N- [1- (2-i/7;^f;V) \f^<])^-4-^jV] -1H — fy^/-;P 

15 MS :m/z = 2 9 8 (M+ 1 ) 
J^Jfel?!j 13 0 

N- [1- (2-75y-2-t^y^;l,) tf-^U 4-4j^1 - 1 H- 

>f IsfV^A'- 5 -jfc/WtffdM^ K 
MS:m/z = 3 0 2 (M+ 1 ) 
20 HJfeM 13 1 

N- [1- (2-^-=3ry^a tvv) tr^y 4 — -lH-^y^ 

MS:m/z-3 0 1 (M+ 1 ) 

nmm 132 

25 N- {1- [2- (^f;V75 7) ^jV\ \f*< ]} i»- 4 -4 /W - 1 H- 
MS:m/z = 3 16 (M+ 1 ) 

mMm 133 

N- [ 1 - (v-^ a -?J-;VJ. ^-;V) t°^]J 4 — - 1 H — f >-^y*— 
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jv— 5 -iojv^^X K 

MS : m/z = 3 13 (M+ 1 ) 

MMM 13 4 

N- [1- (rh7t Kn-2H-t°7>'-2-'f/M^) t^<jj 4 _ 

5 AO — 1 H — fy^ 5 - 7J - 5 K 
M S : m/ z-343 (M+ 1 ) 

mMm^ 5 (D^mKm^xR^n^^, sxTK^i-mmmi 35-13 



HJfeM 13 5 

10 N- (1 -7rc^/ixt°^y v?^— 4 — two - 1 H-^ 5 - 

M S : m/ z = 3 2 1 (M + 1 ) 
HJfe^l 13 6 

N- (1 -^yv^Vfcfn y i^y- 3 — f - 1H — fy^y*— A- 5-#/l^ 
15 dMf$ K 

Rfc/& : 187 — 189 °C 

mmmi 5 ( a ) ©#feK:mcTKJs«rfrfcv\ ^T^-m»ji 3 7<o4\& 

#^#J$L7t 0 fcfcU 13 6 -C#fcN- ( 1 sy-^/Hf n y v 5 ^- 3 

— r/v) - 1 H-f y^y^/w- 5 -*;^^t ^ F&m$Hzm^i£ 0 

20 HJfe^J 13 7 

N- (3 -fcfn y v 5 — A) - 1 H-^ 7^^;V- 5 -)ti;^=3f K 
'H-NMR (DMSO-d 6 ) 5 ; 1.6 3- 1.7 3 ( 1 H, m) , 1. 
93-2.02 (1 H, m) , 2.65-2.78 (2H, m) , 2. 89- 
2. 98 (2H, m) , 4. 28-4. 37 ( 1 H, m) , 7.55 (1H, 

25 d, J = 8.9Hz), 7.85 (1H, dd, J = 1 . 4, 8.9Hz), 

8.20 (1H, s) , 8.31 (1H, d, J = 7.3Hz), 8.33 
(1H, s) , 1 3. 2 (1H, b r) . 

MMm 13 8 

N- (1 — <i/vvVfc°-<y *Jl/-% — f;V) -1H — fl^y*— /t>- 
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(a) 1 — <V^-3-b 0 ^y i^^A-tf^v'l/— h<D^J$ 

^^Vl> S-^y^/V^l/^h (6. 5 5g, 4 0. Ommol) 
©N, N-^fMM7 5 K (2 0ml) ±^^^>-^ (5. 5 

5 m 1 , 4 7. 8mmo 1 ) RXfiSkWtX V V & (8. 3 g, 6 0. 1 mm o 1 ) £r 
Sfc&HU 1 0 OtCTl 0B#f H m#b7t o RJS*TT3K «ifiU tvlo^ 
£*#&^^L#6;ft/tglM£rv'y il^f?^^^ h^77^- (n-^drf- 
2 0/1 TittB) "CflfS U 1 3 - t v< 

U v^^Wj^v'W— h (7. 4 5g, 7 5. 3%) §r#fc„ 
10 ( b ) 1 -^<l/i//V- 3 - fcV< y v^7J/t^>^?©^fe 

a^V- 1 3 - W F (7. OOg, 2 8. 

3 mm o 1 ) (DT h?tKa75V (30ml) £ 1, 4-v^^V (3 0 

mi) i 4 N-ykmit-f- h v v^ykmm a 5 m 1 ) ^px., & 

itfclT 4 ^»#Lfc 0 4 N-TkSMk-*- h y !>^7jc^ (15ml) 

15 fc&fc, ^jEfei-C^fJl^b^io KJ&1feT&. *^Tm^2N-M (l 5 
ml) Sr^p^iffPU hA^>-^Jlv^T*S?M5Ufc 0 gKlESr^y — 

;wc»»£ii\ liS^ilLr, 1 — 3 -t°^y s^^a? 

>S£ ( 6 . 3 g , 10 0%) m^t'o 
( c ) t e r t ~~f^-;V 1 -^<^vvW- 3 — t°^y ^ — h <D^r 

20 

1 -^y^7>- ^V^/VaJ?^ (0. 5 0 1 g, 2.2 8 mm o 1 ) CD 

h/l/m V (10 ml) SgftJcfc: h y ^jVT 5 > (0.38ml, 2.73 
mmo 1 ) , T a^—AsftXfc}) ?V (0. 6 9 2 g, 2.5 2 mm o 1 ) & 

25 /I- (10ml) JgSfctU M«^UT4H#P H m#bfc 0 ««@4Ltl 

N-TkSft-fb^- f y * a/M^^px., itM^^^-e 3 mtttij u iTK^it h y 

/g^^^A^ 5/1 X-miti) X*mUiTZ> ^ £ M £ «9 , tert - -f^jV 1 - 
3 - y v^PTJ— — h ( 0 . 4 7 5 g , 7 2%) £r#fco 
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( d ) 1 -*<l/i?A>- 3 - V 5; > • -i£^±tol^ 

t e r t —'f'J-As 1 -^^v?/^— 3 - M^V is— h (0.44 8 
g , 1.5 4mmo 1 ) (DT h7tKo77V (4ml) ii^4N-M/l, 

(4ml) tt^T,^«M^L7t 0 LfcgK 

^TlfcilM-S^irfcJ:?). 1 — ' <^i?/U- 3-t°^y > • (0. 

3 8 4 g , 9 5%) &r#7t 0 

(e) N- ( 1 -- <yi?;Vt^ y i/y- 3 -Y^) -1H — { /Is- 5 

10 1 -^y 3 - !J ^^7 5 y • ZMt ( 0 . 3 6 O g , 1.3 7 

mmo 1) CON, N-^^f/V*MT5 K (5ml) ¥&mte, 1 "Clt/fc 

1H-- fy^Y-;P-5-^;^>t (0.2 2 5 g, 1 . 3 9 mm o 1 ) N hi) 
xf/V7^ (0. 5 7ml, 4.1mmol) > 1-fc Fn^^yXMJ7y' 
— 71^ (0.222g, 1.64 mm o 1 ) % 1 -rc^VV- 3 — ( 3 ' - >M ^;V7 

15 5/7°p tW) TJ/Vtf; S/^f 5 K • — ( 0 . 3 1 4 g , 1.64 mm ol) * 

^r«a#b/c 0 i n -Tkwtfc-}- h y v ^mm^n^-xmn^^-^x 3 m 
itau m^wm-r h v ^^x$m L7t 0 ^st^ew* lt ~> y # n 

h^77^ (9w&AsJ*/*#S~ ;v=2 0/1 "Cl^tH) "T?»aH"<5 £ £ J: 
t>N- (1 -^^v^tf^y v 5 ^— 3 — Ol') -lH-^fy/)/-;V-5-^;V 
20 K (0. 3 8 4 g, 8 3%) £#fc D 

St£ : 2 0 3~2 0 4°C 

mmm 139 

N- ( 3 - tf-< y - 1 H— Y ispS—As— 5 -77/^=¥^ 5 K<£>-£j5fc 

^Ufe0O 13 8 tftN- ( 1 -^^v^/Vt^y i^i/- 3 i )V) - 1 H-4 

25 /V— 5 —jJ/ls^^c-f- 5 K ( 0 . 3 5 7 g , 1.06mmol) ©x^;-;V 

(1 0ml) mWm^., >2E~V J>> (0.363g) N 10%Pd-C 

(o.o74 g ) &m?ix, bummm^x 4&?mw:Wis±o mw.^?^ vmm 
^ts^btf#»L, mmr\-x$mir^-ticxy. n- (3- 
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tv<y - 1 H-4 >?y*—}V- 5 5 K ( 0 . 2 5 0 g , 9 

6%) £r#fc 0 
gfe^C : 2 6 5~2 6 6°C 

mmrn 140 

Uli 13 9 TWnN- ( 3 - U v^/V) - 1 l/^S—tV— 5 

K (O.lOOg, 0.40 9 mm o 1 ) N /-?7*^7^ft K (0. 
1 0 1 g , 3.34 mm o 1 ) (D * $ / — 7V (3ml) fcE^Ife (0.12 

ml, 2.1mmol) S^DjIT 1 5#»# Lfc^SkifrU ^TJi^MW^tPM 
-ThWJ* (0. 1 2 8 g, 2.0 4 mm o 1 ) #^ti?£ttT«I 
WLfc-o IN- tKSK f V V A 7kmWt TLtM, tt?r«J±f* LT^;@ L N 
v/y^^yv^nv f^77^- (^t3n^7Pi^/^ ^;-;v/3 0%-T^^e — T 
7X= 100/10/1 Tfigffl) "CftS bfc 0 Stx^^^oi^r £ \z. £ (9 @#:£r 
fftBU U MJ±TfC»5^iia!)N- (1 - 

pt-^/l/tf^y v^-S-^V) - 1 H-^f 5 -*;^^t 5 K (0. 

0 7 1 8 g , 6 8%) ?r#fc„ 
Hfe;& : 2 2 8 — 2 2 9 °C 

9 (DjjmfcmVXKJ&frftfj;},^^ KT(-*t»Jl 4 1 ~ MMM 1 

4 6 (Dfc^&^ffc bfc 0 fcfc u mmm 139 tutN- ( 3 - y 

HJSM 14 1 

N- ( 1 -/f/l'^y^- 3 — f - 1 H — < y^/^/V- 5 -#/l^3r 
^5 K 

MS : m/z = 301 (M+ 1 ) 
HJfe^l 14 2 

N- [1- (e/^n^^r^VT^/V) t°^y v 5 ^- 3 — ^/P] -1H-- fy^/ 
— 71— 5 -7^7l-^>f-$ K 
MS : m/z = 3 4 1 (M+ 1 ) 
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mmm 143 

N- (1 — i y^n \f;V\f^) 3 -lH-^y^;V-5-* 

MS:m/z=2 8 7 (M+ 1 ) 
5 mMM 14 4 

N- (l-i/^ny^t^y^y-S — iM -1H — f JV~ 5 

MS : m/ z = 2 9 9 (M+ 1 ) 
MMtit 14 5 

10 N- (1 -^^n^i^^/Ptf^y v>^- 3— fAO -1H — f>y/- 7V-5 — 

MS :m/z = 313 (M+ 1 ) 
MMM 14 6 

N- (1 —is? n^->A-fcV<y 3 — (M -lH-^y^/-;V-5- 

15 ifr/vaff^Mf-S: K 

MS :m/z = 3 2 7 (M+ 1 ) 
aiJfefll 14 7 

N- (1 — <y^;V7-feV^/- 3 — fAO -lH-^y^Y-/V-5-*M> 

20 (a) 3-7^-2-7W^©^ 

DL-y (3. 0 g, 2 0. 5mmo 1 ) <D*i/\s> (2 7 0ml) «§H 

^atZLT^. ^iM^Vi^^f 5 ^ (30ml) , tfthy^f;^>7^ 

(M) teMzjiLmz., 14 0^x48^^^^ mj&m&m*#t$m., 

=r.$ (6 0 0ml) fc&V^&fcl, «lbfc 0 ibHfcM^^PO*^ 

25 ^^fTV\ 3-7* 5 /-2-Tif^V>- (1 . 5 

9 g , 6 0%) 

1 H-NMR (DM SO- d 6 ) : 1 . 08-1. 36 (2H, m) , 1. 51 
-1. 84 (6H, m) , 3. 00-3. 12 ( 2 H, m) , 3. 95-3. 9 
6 (1H, m) , 7. 5 6 (1H, b r s) . 
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(b) 3- (MJf^T^y) 

3-75;-2-T^Vy (1. 46g, 11. 4mmo 1) (D^an^yl^ 
A (44ml) Mi-s Sfii-T MJ yl/J 5 y (1. 7 5ml, 12. 6 
mmol) s &£Xfifflkby7^—A'*'?/l' (3. 50g, 12. 6ramol) %tU?L, 

A/g^Sfcaz^-^tii) -clftKSr-f 5 rirfcj; 3- ( h y ^7 5/) -2 
-Tif'V V ( 2 . 9 3 g , 6 9%) £r#7t 0 
10 1 H-NMR (DMSO-d 6 ) : 0. 9 8- 1. 3 6 (4H, m) , 1. 48 
-1. 54 (2H, m) , 2. 63-2. 81 ( 2 H, m) , 3. 22 (1H, 
m) , 3. 95-3. 96 ( 1 H, m) , 7. 16-7. 49 (15 H, m), 
7. 51-7. 52 (1H, m) . 

(c) 1— 3- (h»Jf;l/7$y) -2-Tif^y^©^ 

15 3- (fy^757) -2-7W> (2. 8 5g, 7. 69mmol) © 
7f7tKn77^ (30ml) WHWfcl^ 0tfc*5V^ 6 0 %-7K*>fh^ h V 
r7A (4 6 2mg, 11. 6mmol) &%a*_1tm^ mmfojS^X 3 0 aflO*#U 
fco ^ffc-O'SVl' (1. 0ml, 8. 4 1 mmol) 07f7tKn77> 

(5ml) ?§«^^^i-*5V^T3^PB^^tT?iSTU, St3 ^7 f7-n-7'f 

20 ^y^^^A (5 7mg, 0. 1 5 mmol) £rJP?U »t6«#Lfc 0 
^«^^7K7Km^^ U t-zf9S—A> (0. 7ml) ^ 7 Jc (1ml) £r 

25 T?^J±i) -T?ffi$!l£'t"5-£fc:J:tK l— <;/vvP-3- (hy -2 
-Tif^/V (2. 2 2g, 6 3%) &#fc 0 

1 H-NMR (DMSO-d 6 ) : 1. 05 ( 1 H, m) , 1. 22-1. 44 

(4H, m), 1. 59-1. 65 (2H, m), 2. 85-3. 02 (2H, 
m), 3. 41-3. 45 ( 1 H, m) , 3. 97 (1H, d, J = 5. 9H 
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z) , 4. 00 (1H, d, J = 15. 0Hz) , 4. 60 ( 1 H, d, J = l 
4. 7Hz) , 6. 96-6. 99 (2H, m) , 7. 18-7. 41 (18 H, 
m) . 

( d) 1 -^>vvV-N- h V *5~;V— 3 -7f^>7 5 >-<D^J$ 
5 (hy^/VT5/) -2-7^/?;y (4 2 5mg, 0. 9 

2 2mmol) ©rF7tFn77y (11ml) f#f&3% ^fcTTK^t: y 
t>3sT/V5: — ^ (1 4 Omg, 3. 6 9 mm o 1 ) (DT F7tKo77>' (2 
2ml) W$|:1TL, 3 0^W«^L», 3B#KM^£^7t 0 
I^Mf^ tJC^T^V^TtK (0. 14ml) , 2N-7Kg£*fW- h U !7^tK^ 
10 ft? (0. 3ml) N tK (0. 14ml) ^P^7c Q $g£-#j£ritiau $*i£<E>$g#| 
^^JM^bT^tWtg^gr^y >&^7A^n7 b^^^^— (^ a 

/U— 3 -7tV-?yr ?y (3 19mg, 7 8%) £r#fc 0 

1 H — NMR (DMSO-d 6 ) : 1. 2 2- 1. 6 5 (7H, m) , 2. 08 
15 —2. 23 (2H, m) , 2. 4 3-2. 5 0 ( 1 H, m) , 2. 59 (2H, 
br s) , 3. 17 (1H, d, J = 1 3 . 6Hz) , 3. 24 ( 1 H, d, 
J = 1 3 . 6Hz) , 7. 12-7. 27 ( 1 4 H, m) , 7. 44 (6H, 
m) . 

(e) 1 -^<>-^7V- 3— 7^V7^ ^(D&tfC 
20 1 --iy^V-N- f !) f /V- 3 - 7fV^7 5 y ( 3 0 0 m g , 0. 672 
mmo 1) ©tf^fyy (7ml) SMfrTfc^V^T^rgl (0. 2 5 

ml, 6 . 63 mm o 1 ) ^IT U tJc^TT? 3 . 5 mmMW Vfc 0 Rj&m&yn 

25 ttWLt 0 it^b-Cl— 



if7N°^T5V (10 Omg, 7 3%) 3r#fc 0 

1 H — NMR (DMSO-d 6 ) : 1. 2 6 - 1. 6 0 (5H, m) , 1. 70 

-1. 74 (1H, m) , 2. 28 (1H, dd, J = 8. 1, 13. OHz) , 

2. 68 (1H, dd, J=4. 0, 13. OHz), 2. 7 7-2. 8 6 (1 
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H, m), 3. 2 5 (2H, br), 3. 57 (1H, d, J = 15. 2Hz) , 
3. 62 (1H, d, J = 15. 4 Hz), 7. 18-7. 31 (5H, m) . 
(f) N- ( 1 <^*?fVT-*i/^— 3 — (M 

5 1— <^v ? /V-3-Tif^^T5^^V^ N «{?ij4 5(D^}C2PCTSJ^ 
£r?rfcv\ N- ( l -^y^r^^y- 3 — f/v) -1H — fl/jfy?— /is— 5 

MS:m/z = 3 4 9 (M+l) 
HJfeM 14 8 

N-Tif/^y- 3 — f/V- 1H- T As- 5 -^^#=¥^5 K<Z>#fifc 

HJfe^i] 14 7 -C#fcN- ( 1 3 — f;y) - 1 U~4 >ff 

/-;V-5-iiM>f ; F (4 9 4mg, 1. 42mmo 1) Ox^/-;V 

(2 8ml) mm^te, gfilCtW^^')^ (7 16mg, 11. 4 
mmol) % 1 0%/^7y^^*-#> (50%^7.M^, lOOmg) &v&D;t^ 

y-^/ / Ty^^T7ic= 10/1/0. 1-e^tB) nt§H-§r ttex 9. n- 

T-^V-?^- 3 (VV- 1 H-^y^/wl'- 5 -77/1^=^5; K (2 6 7mg, 

7 3 %) £r#fc„ 

MS:m/z = 2 5 9 (M+l) 

9 9 <D^m\cm^xRjt^n^\ suT^^tisiw 149 1 

5 4 <D4k&%>&&& Lfc, fcfcTU MM 14 8 -e#fcN-Tif^°>-- 3 — T/l^ 
- 1 H — { 5 -jJAstf^-V-S. KSrM^fflV^Co 

HJfeM 14 9 

N- ( 1 -7* f-^7f^°y- 3 — (M -lH-^y^^-5-*;^t 
5 K 

MS : m/z = 2 7 3 (M+l) 

mM®\ 150 

N- (l -^^-/PTif^y- 3 --f/v) -ih — fy^y*- /y-5-^7/^>^ 
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$ K 

MS : m/z = 315 (M+ 1 ) 
MMW 15 1 

N— — i ;v) -lH-^y^/-;i/-5-^;v 
5 tf*^* F 

MS : m/ z = 3 0 1 (M+ 1 ) 

mmm 152 

N- (1 ~Zy^vt^/UT^^>-3 — f/lo) -lH-^y^-/V-5-*;V 
10 MS:m/z = 313 (M+ 1 ) 

MMM 15 3 

N- (1 -i^ n^^^vKTi?V^- 3--f /V) - 1 >^y— yv- 5-^7 

MS:m/z=3 2 7 (M+ 1 ) 
15 HJffi^J 15 4 

N- (1 f7 t Kn- 2H- bf^ V-4 — i jVTHs^— 3 — f j/V) -1H 
— f >?S*-fl>- 5 -^7/V#>i^ $ K 
MS :m/z = 34 3 (M+ 1 ) 

mmm 155 

20 N- (8-^>'^/V-8-TlfH , v'^n [3. 2. 1] ^^-3 — f/V) - 
1 H--f 5 K<D^/& 

(a) 8 — OVA*— 8 -TlftT^ n [3. 2. 1] ;^^>-3-^> 

8— ^O-^/V-8— Tif fcTS^n [3. 2. 1] ^ ^ 3 -^"V (5 3 8 
25 mg, 2. 5 0mmo 1) <D^9 J — )V (5ml) S?ai:t50%-t 
Kn^r^75 >7k^W (182mg, 2. 7 6 mm o 1) ^Mx., l?£tT4 

8 -Tif tf^n [3. 2. 1] ^^V- 3-^>- (5 1 
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6 m g , 9 0%) £r#fd 0 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 4 9- 1. 6 9 (2H, m) , 2. 
04-2. 25 (4H, m), 2. 59 (1H, d d , J= 3 . 3, 14. 9 
Hz), 2. 98 (1H, d, J=l 5. 4Hz), 3. 35 (2H, m) , 3. 
5 6 5 (2H, s) , 7. 23-7. 41 (6H, m) . 

(b) 8 — <>*?As- 8-Tif tfv-^n [3. 2. 1] 

TK^^y f9AT/l/5 — (I5 2mg, 4. 0 1 mm o 1 ) ©7^7tF 
vy^l/ (3ml) ISSC, ^SKlT 8-^^^- 8-Tif fcTS^ n [3. 
10 2.1] ^-^^^-3—^-^ t^fi/A (230mg, 0. 99 9 mm o 1 ) CO 
fh7t Kn77^ (4ml) W^IT U 8 f^lKISS^E Lfc c ^w^^Tkzk 
^-C^b, 7X (0. 2ml) , 2N-?Kmt-i-hV &J*ykm& (0. 4ml) „ 

tk (o. 2mi) <Dmx~tox.xMw^fro m^&mmL-, mm^mm^ 

^3z1r&C.bte£V , ^*(D^F^#)^£f 8 — O-^/l — 8-Tift^>^^ [3. 
15 2. 1] ^^y-3-757 (2 4 6mg) ^#7e: 0 

(c) N- (8 — <^i/;V- 8 -Tif tfv^ v [3. 2. 1] ^^-3 — f 
/^) - 1 H--T -y^S—As- 5 -7J/^>i^ 5 F©^ 

8 — O-vvIx- 8 -Tif fc'v^ P [3. 2. 1] JrWy- 3-TS. ^£rfflV\ 

^SM4 5 ©^feK:*pCTSjS;HTftv\ n- (8-^^^-8-Tiftfv^ 

20 a [3. 2. 1] ^ ^ - 3 — 'IWO - 1 H-^ y^y- /V- 5 -TJ/Vtf^lh $ 
MS :m/z = 361 (M+ 1 ) 

mmmi 4 8<D^^cTKJ&£fr&v\ giT^^t^Mji 5 6<Dfc&Va& 

#j£Lfc 0 fcfc U 15 5 7r#7cN- ( 8 —<7^;l/- 8 -Tlf tf ^ a 
25 [3, 2, l]^^-3 f/l7) -lH-f7^/- /P- 5-7J/^>f-5 K 

15 6 

N— (8-7ft^o [3, 2, 1] ^^-3 — iA>) -1H — f> 
/V- 5 -7J/V-K^rf-5 K 
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MS : m/z = 2 7 1 (M+ 1) 
H»J 15 7 

5 N- (1-T1ftfv^n [2, 2, 2] — ( JU) -1H — f 
/V- 5 -^7/V^^i^5 K 
MS:m/z = 271 (M+ 1 ) 
H»)J 15 8 

trans-tert - ^^/V— 4-[ (1 H-^T^y^ — /V- 5 — f7^/V^ 
10 r^;]^n^ ^ - h 

(a) trans — tert —"Zf^jV 4-75 7 u^^vvl^/W^ ^ — 

trans — 1, 4-^7$;^o^tV (5. Og, 4 3. 8 
mmo 1) <D? n P*;WA (1 OOml) ^^{d, ^UdTi^- tert 
15 /Vi?^7— 7j?^— b (4. 7 8g, 2 1. 9mmol) ©^un^/l^A (7 5 

ml) l&m&UQ^ 1. 5«#Lt 0 M^SlLfcil^ tft^f^y 

Y? s 7"7<<'— wTfr/vj^/pi ? ys\s/T>-^=-T7k= 9 0/1 o/i-eig 

20 tfcl) t r a n s - t e r t —zf^jV 4-75/^n^^;V 

(2. 8 1g, 6 0%) £#fc Q 

(b) trans-tert -zf^JV— 4 — [ (1 H — f ispS—As— 5 --f 

#tilt#fclH — f^)/-;l/-5-Wy| (2 0 0mg, 1. 2 3 
25 mmol) <£>N, N-^fMM7 5K (15ml) trans 
-tert-^f;V 4— T^/V^n^^^yV^/W^^— h (3 17mg, 1. 
4 8 mm o 1 ) , b U ^l^jVT (0. 172ml, 1. 23 mm o 1 ) , 1 

-aL-f-jv- 3 - ( 3 5 - v 5 ^ f;v7 ^) la/n*?^ ? k • — mmm. 

(3 5 5mg, 1. 8 5 mmo 1 ) x t Kndf^^/ MJ T^—A* (2 0 0 
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mg, 1. 4 8 mmol) ^Di, ^fiUlT 1 B#Mjfc#brt:o 0 

rans — tert —"ff-A^— 4 - [ (1 H — -f ~1/&^S—A/— 5 — ^T/V^/V^n 
/V) T5 y]iX^n^^->/V^77W^^— h (4 3 5mg, 98%) £r#fc 0 
5 1 H — NMR (DMSO-d 6 ) 8 ; 1. 18-1. 44 ( 6 H, m) , 1. 
36 (9H, s) , 1. 82 (4H, m) , 7. 54 ( 1 H, d, J= 8 . 6 
Hz) , 7. 8 1 (1H, d, J=8. 6 Hz) , 8. 17 (1H, s) , 
8. 19 (1H, d, J=7. 6 Hz) , 8. 2 9 ( 1 H, s) . 

mmm 159 

10 N- (4-7^;^n^;V) -1H — f isffi/sU— 5 -tf/l^aMT 5 K 

HJfe^l 15 8 -e#fc trans-tert - Zf^-}V- 4 - [ ( 1 H — i >5?V* 
—Sis— 5 — {A'ilA'&~As) T$Sl$'?i3'^3f-5//l'jJA'S*jt—h (4 2 0mg, 
1. 17mmol) ia!)7;^o|^i (6. Oml) ^riDx., Ifi^t 1 H£|HJ 
15 jft#Ufc 0 SJ£^«^J»ltUfc#, -^cD^it^fc^^y-^ (10ml) 

tt^^S/yV) - 1 H — f Is&'S—A'— 5 -^/V/J?^ $ K MJ 7;^pfti£ 

( 3 6 3 m g , 8 3%) 
1 H — NMR (DMSO-d 6 ) 6 ; 1. 44 (4H, m) , 1. 96 (4 
20 H, m) , 3. 0 0 ( 1 H, m) , 3. 7 3 (1H, m) , 7. 5 6 (1 
H, d, J=8. 9 Hz) , 7. 8 0 (2H, m) , 8. 19 ( 1 H, s) , 

8. 2 8 (1H, d, J=7. 7 Hz) , 8. 30 (1H, s) , 13. 2 
7 ( 1 H, s ) . 

mmm 1 e o 

25 N- (4 l/# n^^iX/V) -1H — f >^/-/V-5-^/K^t? K 

( a ) tert 4 — fc Kndf->^ P^^fv'/^/P/^ — h ©-g-J$ 

h7^-4-T5/^n^t/- (8. 0 6g, 7 0. Ommol) (5 
t -7^;-/HS$ (12 2. 5ml) ^ ^jaiC*3V»T7fcBfe-ft:^- 17^ 
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(2. 9 1g, 7 2. 8mmol) ©tK*?S (5 2. 5ml) fc&Bfcfc&fc:, i?- t 

--f^A" VX/lstf*— h (15. 9g, 7 2. 9mmol) SriU;^ ^fifc^T 

5 (2. 70g) &&&Mfeb L-C#fd 0 £fc, ?Mf £ 1 N-i&Il^fnfJ^ 

37 ^ — (^pn 7^7VA/g^rc^-yV-C^|±J) -e»M^i-S C £ i£ £ 9 % tert 
4-fc Kn^S/^n^^iy/V#/w^— b (11. 3g) (0HrT 
10 14. Og, 9 3%) £r#fc 0 

1 H— NMR (DMSO-d 6 ) : 1. 0 6- 1. 2 0 (4H, m) , 1. 35 

(9H, s) , 1. 6 9- 1. 7 6 (4H, m) , 3. 12-3. 31 (2H, 
m) , 4. 48 (1H, s), 6. 64 ( 1 H, d, 3 = 7. 5Hz). 
(b) t e r t—zf3~jV 4 —3r^ y n — h (D-g-)& 

15 i^/fl^^ U/V(l. 7ml, 19. 5 mm o 1 ) (DM.it ^ ^ ^l/f&W. ( 3 0 
ml) \Z.^ — 6 O^T-v 5 ^ ^/V^/V/ft^f-v' K (2. 0ml, 2 8. 2 mm o 1 ) 
(Dmk*=3-U^mWt (6ml) ^lO^WWttiTU Otfc^T 
1 O^fWLfco »^-t e r t-y^/ly 4-fc Kp ^v-v^ p^^vvi^ 
— h (2. 56g, 11. 9 mm o 1 ) (Di^ih^ "J-^^Wifo (14 0 
20 ml) ^3 5^f|WtTlTl, - 6 0°C^:fcV^4 0^^Lfc o b V 

7l^T5^ (8. 4ml, 6 0. 3mmol) 6 0°C^ioV^TjD^L^:#^ N S 

?E£^g&Uc:#i&Ufc„ SJSm^^7X^P^, ^on^;VAt'ittiLfc 0 ^ 

t e r t — Zf^-;V P^^^^/W^y- F (2. 23g, 87 

%) <H#f Co 

1 H — NMR (DMSO-d 6 ) : 1. 0 6- 1. 2 0 (4H, m) , 1. 35 
(9H, s) , 1. 6 9- 1. 7 6 (4H, m) , 3. 12-3. 31 (2H, 
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m) , 4. 48 (1H, s), 6. 64 (1H, d, J = 7. 5 Hz). 

(c) 4-7$y ^ n^dMJV >©-^/5fc 
t e r t -^f ;v 4 - t^fy^^ 7 o^^i/;l/*;l//«^ — h (1. OOg, 4. 
69mmol) <Di&it^^V^ (47ml) l?&ttH7;VtnS| 
5 (4. 3ml, 5 5. 8 mm o 1 ) «r2jn*L, lfitTW#bfc 0 Jfcfcl, KJ£ 

(3 7 8mg) ^#fc Q 
10 (d) N- -lH-'fvV^/^-S-M 

n- ^r^v) -ih — f >^y*— 7V- 5-^/V#>i^5: K 

15 MS:m/z=258 (M+ 1 ) 

16 1 

N- [4- (yf;P7^y) v^n^^/V-] - 1 H-^^y , -;P-5-i7^ 

MMJi 16 0 T*#tN- (4-t^f-yv/y n^^vvv) — l U-4 >-^/— A- 
20 5 K (4 0. Omg, 0. 155mmo 1) (1. 

2ml) ^fcg^Sfe ( 0 . 0 9 6ml) Sr^^P ^iS.T? 3 0 ^TOltt 0 
£©*g8ftlz:4 0%^f/P7 5 >-7K^ (6 0. Omg, 0. 7 7 7mmol) & 

M ^MMrr* £ b m 2 9#w^s. bfc c v-r / TkPSt-fk^ 5 *-t- h y ? a (48. 

7mg, 0. 7 7 7mmo 1 ) (D^ $ J — ;V (0. 6ml) M^ITt, £ b 

25 \z.mmre 2 2 B#M#i&»«a l tc Q bos^ 1 NTkg^b^ h y ? ^ 7 k?« ( o . 

8ml) %M^~CmUX»m&W:W^tz:& s m&#M btfbnfct^M^ 
^!JAW7A^O"7 h^77-f- (^ ppzKM/^ ^ y — /V/TV^E-^ T 
tK=i o/i/o. i-Ci§f±D ■vftm-rzzkfc&*), N- [4- (t^/VT? 
y) ^B^-y/v] - ih — ( 7U- K ({ftffiteflB© 
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m&fc) (12. 2mg, 29%) &U?N- [4- (^J-JVT^J) S^tr^ 

v-/v] - 1 h — f y^y-^- 5 5 k mmt±m(Dm&m (28. 

3mg, 6 7%) £#fc c 

MMttfrtt)tMS : m/ z = 2 7 3 (M+ 1 ) „ 

5 mmm q (D^m^m c-csj&srfr&v \ OTf-^-r ^»<i 1 e 2 1 7 

0 (Dlh&m&'&J&VfCo fcfcU HJfe^Jl 5 9Tllfct r a n s -N- (4-T 
5 / ^ -a^^Z/jv) - 1 H — f ;V— 5 — ^/V/^lh^ K h U 7/1^- 

MMM 16 2 

10 trans— N- [4- (^W^y) — 1H <X/#V 

M S : m/ z = 287 (M+l) 
HJfeM 16 3 

trans-N- [4- (^f^r$/) n-\=3r vvl/| -1H-^^V- 

15 /V- 5 -^77V^^5 K 

M S : rsx/ z = 3 1 5 (M+ 1 ) 

mmm 1 6 4 

trans-N- [4- Wy^at>7?7) V^n^^vvV] -1H — f >- 

5 -^77V/^>-^5 K 
20 MS :m/z = 301 (M+l) 
ilfl 16 5 

trans-N- [4- (^b^75/) ^^n^^^yV] — 1H — 
PlS—As— 5 -^/V#>f-5: F 
MS : m/z = 313 (M+ 1 ) 
25 Hl^iJ 16 6 

trans-N- [4- (^yo^yf;V75 7) ^^a^^;V] — 1 H-- Y 
5 —ft/v^^y- 5: K 

MS : m/z = 3 2 7 (M+ 1 ) 

mmm 1 6 7 
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trans— N— [4— (v^ u^-^ri/jUT 5: J ) Pt-^^vVk] — 1H — f" 
yy/^- 5 -^7/^=3ff-^ K 
MS:m/z = 341 (M+ 1 ) 

mmm 1 6 8 

5 trans-N- [4- r- 9 t Kcr - 2 H- fc°7 V- 4 — f/KT $ / ) 
- l U-4 ^d?^f—;V- 5 K 
MS:m/z = 3 4 3 (M+ 1 ) 
HJfeM 16 9 

trans— N— (4— { [2 — (^<V vvVo^v") ^^W] T$7} iX^n^ 

io ^>w) - 1 h — r yyy^v- 5 -j&^tffdM?- $ k 

MS:m/z = 3 9 3 (M+ 1 ) 

17 0 

trans-N— (4 - fc^y v^- 1 — 4 As*/!? u^^ZsjU) -1H— 

y— 7V- 5 s: k 

15 MS:ra/z = 3 2 7 (M+ 1 ) 

HJfeM 16 1 o:frjfefc:^CTSJ&^T3?v\ J^T{^i~»M 17 1 — 17 2 

HJfeM 17 1 

N- 1 — f^-v^n^r^A-) -1H — f^VWl/-5- 

20 K 

(ffitt©!* 3 2 ®©mt£f£) 
jj^t£{££ t> f-M S : m/ z = 2 9 9 (M+ 1 ) e 
H»J 17 2 

N— (4-fcTn y 1 — n^#^) -lH--fyy/^-5- 

25 K 

M^t4#: ^ % i-M S : m/ z = 3l3 (M+ 1 ) 0 
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mmm 173 

t r ans-^^i/A {4- [ ( 1 H — A- 5 -^f A#A/J?= A) T 

5 1 H — NMR (DMSO-d 6 ) 6 ; 0.9 2- 1.0 5 ( 2 H, m) , 1. 
25-1.43 (3H, m) , 1.70-1.78 ( 2 H, m) , 1.8 2-1. 
91 (2H, m) , 2.88 (2H, d, J = 6.3Hz) , 3.68-3.8 
0 (1H, m) , 5.01 (2H, s) , 7.2 8-7.4 0 (6H, m) , 
7.54 (1H, d, J = 8.6Hz) , 7.84 ( 1 H, dd, J = 1.5, 8. 
10 6Hz) , 8.18 (1H, d, J = 7.4Hz) , 8.19 (1H, br) , 
8.31 (1H, s) , 13.24 (1H, br) . 

Vfc 0 1tf£ U 17 3 trans — <l/*?;V { 4 - [ ( 1 H- 

-fy^7-;l/-5 — i A# At^—A) 757] is? u-^^i'Sl'} ff-AsX—s** 
15 — h&JDi&N-fcJBVyfco 
17 4 

trans-N- [4- ] ^P^'^] — 1 H — i Is&lf 

—A- 5 -^7A/^^5: K 
WkM. : 259 — 261 °C 
20 mMffl 9 9 ©^5fe|JlJ|t CT£Ofr£?T&V\ SJLTi^irmMM 17 5 ~H»J 1 
8 3 (Dih-&$)&&J$.Vfro fcfcU HJfcMl 7 4-C#fct r a n s-N- [4- 
(757^ ^A) n^^f VA] - 1 H-4 is&l?' — A— 5 -^A#>i^5 K 

HJfefll 17 5 

25 trans-N— {4- [ ^ ^A] a^^v-A} -1H 

-A Z/sflf—jV- 5 -#A*>1^ K 
MS:m/z = 301 (M+ 1 ) 

mMm 17 6 

trans-N- {4- [ (^;V7$/) ^ ^A] v^u^arv-A} - 1 H- 
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MS : 1x1/2 = 3 2 9 (M+ 1 ) 

MMM 17 7 

trans-N- {4- [ Wy^nWU) is? U^^JV) - 

5 1 H-^T ^^y— /V- 5 -^7/V7^^f-5 K 
MS : m/z = 3 15 (M+ 1 ) 
Hifii0!l 17 8 

t rans-N- {4- [ (^n^;VT5y) * J-?V\ 1/9 v 

1 h-^t ^yy^/v- 5 -^A^^i^ k 

10 MS :m/z = 3 2 7 (M+ 1 ) 
gig»J 17 9 

t rans-N- {4- [ (^n^f;V7 5;) ^VP] ^ n^F-S/yV} 

— 1 H — f V^y— 71— 5 -^/U^dM^ K 
MS :m/z = 381 (M+ 1 ) 

15 mMM 18 0 

t rans-N- {4- [ (^^n^yf;k7 5;) * ^VV] ^ n^^vvW 

— 1 H — f is&y— ;v- 5 -^A^^ff-^ K 
MS : m/z = 3 4 1 (M+ l) 

HifeM 18 1 

20 t rans— N- {4- [ n S/yVT $ 7 ) ^VP] ^^n^v'/H 

— 1 h-^t ^yy— 7^- 5 -x^^y-^ k 

MS :m/z = 3 5 5 (M+ 1 ) 
Hifc0!l 18 2 

trans — N- {4- [ (jf7t Kn - 2 H- fcf^ i^— 4 — f/VT$ J) * 
25 ^/P] n^^M - 1 H — f y^/- jV- 5 5 K 

MS:m/z = 3 5 7 (M+l) 

mMn 18 3 

t r a n s — N— [4— ( fcf^y v'V— 1 — 4 P^df-V/V] —1 
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MS : m/z = 341 (M+ 1 ) 

mmm 1 s 4 

5 trans— N— (4-t FP^^a^>;V) — 1 H — i y^y* — ;V~ 5 

MS: m/z = 2 6 0 (M+ 1 ) 
HJfeM 18 5 

N- U-^^vViX:? P^^ri/;» - 1 H — f^/-;V-5-*;VW5 K 
10 MS: m/z = 2 5 8 (M+ 1 ) 
HJfeM 18 6 

^9VV 4- [ (1H — f/Kfr/V^— /P) 7^/] v^n-^ 

MS: m/z = 3 0 2 (M+ 1 ) 
15 MMM 18 7 

HJfeM 18 6 -C#7t^ ^VV 4 - [ ( 1 V^y*— /V- 5 — f /V#/V/J? = 

/V) 757] iyy n^^f^/V/K^i/W r- (30. Omg, 0. 0951 
20 mmo 1 ) ©7b7tFo77V (3. 0ml) ^V-R^^aTr^^kia 5 Si U 9^ 
t>A (10. Omg, 0. 4 5 9mmol) SrSfcOn U JlJ*«BfcT 2 B#W^M 
# bfCo K^tC 1 N7K^k^ h y AtK^ ( 0 . 8ml) ^liTiStft 

isj*# b /t^. %#it$£@ b t# e, n /tia^#;as^ * * / — ^ ( 3 . 0 m 1 ) 

25 -7b^77^- ( ^ p 3 ^ / ^-;v= 2 0/1 Ttffi) X^mir&^k 

N- (4-t Kn^f;^G^^) -lH-^y^;W 
5-^7^#>i?"$K (2 3. 5mg, 9 1%) £#fc G 
MS: m/z -2 7 4 (M+ 1 ) 
18 8 
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t e r [ (lH-^y^y'-;V-5 — < jV%;Vi$^;l<) 75 

(a) t e r t — -f^/V 3-7^;^^P^t^-^-f©M 

1, 3-^7 5 7 is? u^^r-^ly (1 5. 0 g, 13 1 mm o 1) ©^nn^ 
5 A (3 0 0ml) tv 5 - t e r t -7'^^*-^^ h (14.3g, 6 

5.5mmol) ©^do*;^ (210ml) ^UlrJiT LfcfUfiT'll^ft 

/u? v-^ ysf^z? {?x2X2 7fr/VJ*/^$ ttltsr t J; 
Hert 3-75/^ n^^i^>-^7— — h (1 3. 0 g, JR 

10 ^92 %) £#fc 0 

(b) ter [ ( 1 H--T ls?"S— A— 5 ->f 
/V) 757] ^ n^^-;//^- ^ — h©M 

H*«13 8 (e) ©Mt?CTHJE&^T*V\ *SS©^4feSr^b*L 0 
fcU tert-^f/V 3 - 7 5 / S/^ o ^- h ^M^V> 

15 7h 0 

1 H — NMR (DMSO-d 6 ) 5 ; 1.10 (4H, m) , 1. 7 2 (4 
H, m) , 1.94 (1H, m) , 3.79 ( 1 H, m) , 7.54 (1H, 
d) , 7.83 (1H, d, J = 7.1Hz), 8.17 ( 1 H, s), 8. 
25 (1H, d, J = 7.9Hz) , 8.31 ( 1 H, s) , 13.23 (1 
20 H, s) . 

MMm 18 9 

N- (3— T5 J */#xz^c*/A>} -1H — fyf/-;V-5-*;V^tn* 

MMin 18 8 -e#ft t e r t 3 - [ ( 1 H — f 5 — f 

25 As-tUVaR—As) 757] S^n^dfS/yl/jfrw^— b (3.0g, 8.3 

mmo 1 ) Srv 5 ^ np^^y (32ml) tISL, h U 7;Vtn|^ (3 0 
ml) ^ITUfcf, ^T^^Jt^bfco J§jK*-«ETS*U h^xvirx 
^/-/i^**f-5-£K:<3:«9 MJ7/v^-nB^Sr-C#5^»tBfe*bfco MB 
SESrTk (10ml) kl^bfc^ ISfPfi#7K (50ml) SrjbP 2 H#RB 
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5 K ( 2 . 2 g , IR^ 9 9 %) £r#fc 0 

1 H-NMR (DMSO-d 6 ) 6; 1.14 (4H, m) , 1.76(3 
5 H, m) , 1. 9 6 (1 H, m) , 2.72 (1H, m) , 3. 2 8 (1 H, 
m), 3.80 (1H, m), 6.72 (1H, d, J = 8.3Hz) , 7. 
54 (1H, d, J = 8.8Hz), 7.83 ( 1 H, dd, J = l. 5, 8. 
8Hz) , 8.25 (1H, d, J-7.9Hz) , 8.31 ( 1 H, s) . 

mnm 140 (D^m\^-m\^xK^ff^\ uTK^-rmmm 190-193© 

10 ik&M&'&&ls±o fc^U »Jl8 9Tl#tN- [3- (T^J^^sV) ] 
Sx^r n^^rix/l'] -1H--Y >-f?y*~/U~ 5 -fJ/Ptf^-f-* F&m$ttzRI^1t 0 

mt&M 190 

N- [3- ] v-^u^drvvl/] -lH-^y^/-^-5- 

15 Sfe^C : 225 — 226 °C 
HifeM 19 1 

N- [3- Wy^nt>7^;) ] V^a^V/V] -lH-^^V-;^ 
5 -jfc^tffdM^ K 

: 222 — 223 °C 
20 HjfeM 19 2 

N- [3- (/f;>75/) ] ^a^-^yw] - 1 H— f ^PV— As- 5 
: 216 — 218 °C 

mmm 193 

25 N- [3- (^n^fyVT^y) ] — 1 H — f Is&^S—As— 

Sfe,& : 24 7- 249 °C 
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mmm 194 

* f-jV 3 - [ ( 1 H — f i^V— /V- 5 — iA'lJA'tf—A') T 5: 7 ] %/# 
MS :m/z = 3 0 2 (M+ 1 ) 

5 njfe^j 18 7 (Djjm\z.m^xRjfc&n?i:\\ sxr^TFirmnm 195 <Dit&m& 

bfc 0 fdfc U HJfe^J 19 4 tlfc^ 9vV 3 - [ ( 1 H — f 
19 5 

N- [3- (k Ko^r^f^) ^n^j//j/] -1H — f />— 5 - 

10 #/V/J?=¥l?-$ K 

M S : m/ z = 2 7 4 (M+ 1 ) 
19 6 

N— {3- [ (^5?^r$y) ^a^dp-V/W -iH-^fyyy 

— A>— 5 -^A-/^-^ K©M 
15 (a) 3- [ (tert-^f^M=;l/) 75/] ^o^^-^^^/v 

3-T?y v^^ci— dfih^/P/K^ (1. 0 0 5 g, 7.0 2mmo 1 ) CD 2 N 
-tKM^ f V <7AtK^^ (1 4 m 1 , 2 8mmol), 1 , 4 - ^af-^IJ-V 
(1 5ml) ^^^7K?&T^*Pb, v 5 - t e r t -7'f;l-^^^- h ( 3 . 
20 2 5m 1 , 1 4. 1 mm o 1) SrJP^.TJ|*«jJt# bfc 0 ^^tRT^ Ui^x 
^vKt— TVP-egfc^U 7kMfc 1 N-SMitpH6~ 7 £ XsftWZ-^ 5% 

-«tK*^ y * ATfcJSSSftSrjbn^t-c pH2~3^ itn^/v-e 3 tetfiffi u 

irtc«3;t) 3— [ (ter t h /Vi$—;V) 7 5 7] n^^rl^;*; A 

25 tf^m ( 1 . 5 8 7 g , 9 3%) £#fc 0 

(b) tert-7*f/V 3- [ (^^7 5 7) S/^a-> 

3— [ (ter t — ~? h*i'#A'tf=- M 75/3 n^d^^^^/VaffVgfe 
(0.502g, 2.06 mmo 1 ) <£>^ n a / (7ml) 88ft tz: 
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;V7 5 7 ( 0 . 4 4 8 g , 2.27 mm o 1) O^nB^y (3ml) 
l-tKn^yXM)7y^ (0.3 3 7 g, 2.49mmol) , 1 

3 - ( 3 ' - i?f J-)VT % J tVV) %jl>iS*Js( 5 K • — ( 0 . 
4 7 7 g, 2.4 9mmo 1 ) £ JP^lT«^# bfc 0 ^^g^^yW?^ 
5 U y (2 0) , fSfOfiW* (2 0) , t^nifei&zk 

x«m$u m&mm^ -vem bfc 0 mm&Muz^^ bx v- y # 

C3 ^ y 7 ^ — (^nn 7f?/i^A / /g^ggj:^= 20/1 ts&jju) ritlH-<5 £ 

tKXt). t e r t-^/V 3- [ (^y^T^y) ^yv^^/v] n 
^3f1h^#— — f> (0.7 9 6 g, 9 1%) £r#fc 0 
10 (c) 3-T$y-N, N-^^^v^^o^drf-i/^/V/K^^^ K • — jfc 

t e r t-7^/V 3- [ (^y^7?/) #/VtJwK] 
— h (0. 7 4 9 g, 1.77 3 mm o 1 ) COT F7t K077V (4. 5 
ml) »4N-St/l,4-mt7it (4.5ml) £*n?lT«ifi 
15 #bfc G l§jKSr«JEES*U^i«h/V3i^-e«ife (2 m) 3-T 
§ y-N, N — i/^^it/Ui/fv^^-y-^Zr/l/tf^-f-S. K * ~ (0.84 
8 g , > 9 9 %) §r#fc 0 

(d) 3- [ (^y^r^y) ^/v] ^P^t>7$y©^ 

TK^jby f^A7/V^ (0. 3 3 7 g, 8.8 9mmo 1) (DT f7t Ko 
20 777 (5ml) liifc3-7$ y-N, N- &'<Zsi?A'is? n^Mf-V^/V 
5 K • — ( 0 . 8 4 8 g ) b7tKP77y (5ml) 

MTLfcft, ABUftaKSEbT 3B#P H W#L7c 0 ^&3M?raft*PU zfc (0.33 
ml) , 2 N-TkSMb-t- h y <7 AzKS^ (0.66ml) s tK (1.0ml) COjlR 
«TLfc©^, ^*4fc*-fe7>f b*®-C«SiJbfco 4t««fc?>»jttt«r«E«*U 
25 y-/]y (10) , h/i^o- (2HJ) -e«ifebfc#, iff^its^ tjcj; 
3- [ (^y^r^y) ^yyp^ty7 5y (o.5 5 0 g , 9 

9%) <H#fc 0 

( e ) N— { 3 - [ (^y^VT 5 / ) 7< fvV] */# x=t^*i/M - 1 H- 
4 5 -#A-tfc>1h5: Ktf>-a-j& 
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3- [ (5?^y^7$y) y^Vk] i/^n-\^ih^T5: >- (0.5 4 2 g, 1. 

7 6 mm o 1 ) ©N, N- ^Vl^/V^T 5 K (5ml) 1 X 
#fc 1 H — f y^V— /V— 5 — (0.285g, 1.75 mm o 1 ) % 

1 — t Kn^r^yX h U T y*— /V (0.285g, 2.11 mm o 1 ) s 1 -rc 
5 9vV- 3 - ( 3 ' - v>y f;V7 5 y tVV) *UVtf*Js( * K • — ( 0 . 

4 0 9g, 2.13mmol) §r^Px.XH«# bfc Q lN-yKtfttf'J'J'A 
■fcmWL&tox-Xm&^fr (3tH) -etttBL, #7K^tm^^^^^T?^bfc 0 

= 30X1 Tfi&tiJ) T?**SH-<5 - £ «fc V) N— { 3 - [ (^y^7 =• y ) y 
io ^viyj y^o^^y^} - i h — f i/fif— /is- 5 —x/utf^y-s. K (0.60 

5 g , 7 6%) £r#fc D 

1 H — NMR (DMSO-d 6 ) 5 ; 0.5 2-0.6 3 ( 1 H, m) , 0. 
75-0.86 (1H, m) , 1.13-1.37 (2H, m) , 1.69 — 1. 

8 8 (4H, m) , 1.9 3-2.0 3 (1H, m) , 2.19 (2 H, d , 
15 J = 7.3Hz) , 3.49 (4H, s) , 3.7 5- 3.8 7 ( 1 H, m) , 

7.2 0- 7.2 6 (2H, m) , 7.3 0- 7.3 7 (8H, m) , 7.55 
(1H, d, J = 8.7Hz) , 7.84 (1H, dd, J = l. 6, 8.7) , 

8.17 (1H, d, J = 7.9Hz), 8.19 (1H, br), 8. 31 
(1H, s) , 1 3. 2 5 (1 H, b r) . 

20 mmmi 3 9 <D^m^^xR^n^\ KTt^tmMi 9 7©m^ 
^bfc 0 fcfcL, mrnmi 9 6xmcN— {3- c (^y^r?/) y^ 

HJfe^J 19 7 

25 n- [3- (r^yy^p) ] s/?v^*i//i>i -iH-yy^/^-5-* 

M,£ : 2 3 0 — 2 3 1 °C 
0 1 ©^#>£rl^&Lfc 0 
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mmm 1 9 8 

cis-N- (2-tKn ;3 fv'^P^^) -1H — { i/^V— ;V— 5 — jj 

MS :m/z = 2 6 0 (M+ 1 ) 
5 19 9 

N- (2-t Kn^fv'^o^^V) - 1 H— «f ls?"S^- A>— 5 — jfryl/tffdMf 
§ K 

MS:m/z = 2 6 0 (M+ 1 ) 
Hlfe^l 2 0 0 

10 N- (2 "f-jV*/? a— dr->^) — 1H f ls*fV*—)V- 5 — #/M?3r*p- 5 K 

MS:m/z = 2 5 8 (M+ 1 ) 
^iifeM 2 0 1 

c i s — zr.f~)\, 2 - [ ( 1 H-4 l/Jf^—JV- 5 f /Kfr/l^sff—AO T % 7 ] 

15 MS:m/z = 316 (M+ 1 ) 

mMmi 8 7 (Djfmz.mcxRj&%:ftf£v^, sxT\^-tmm&m2 o 2©m^ 

^Ufc 0 fcfcU »J2 0 1«c i s-rc^-yv 2- [ (1H — flsjf 
20 HJfeM 2 0 2 

c i s-N- [2- (h Kn^r^^fyP) %/9 n^dfV/l/] -lH-^V"^- 
M S : m/ z = 2 7 4 (M+ 1 ) 

mmM4 5 ^T{-^i-n»[)2 o 3 <Dtt&m% 

25 $obfc 0 

^Jfe#l 2 0 3 

t r an s — 2- [ ( 1 H — { 5 — { 75 

M S : m/ z = 3 1 6 (M+ 1 ) 
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mmm i 8 7 <Dfrmzmcx&jfc&nts:^\ &LTi^i-mmm 204 <r>\\&m 

Sr^J&Lfco fcfcU 0 3« trans 2- [ (1 H- 

5 HJfefg 2 0 4 

trans— N- [2- (tFn^f/k) n^^^/t-] -1H — il/ff 

5 -^7/l/7j?^rf-5 K 
MS:m/z = 2 74 (M+ 1 ) 

H»!j4 5 (D^fc2pCTK^^^T^V\ 2 0 5 ©^#j£r 

10 ^bfc 0 

MMM 2 0 5 

^^VV 1- [ (1H-4 > fry —As— 5 -^f/V7J/l^~/l/) 757] 
MS:m/z = 3 0 2 (M+ 1 ) 

15 mMM 18 7 ©^-fe^apCT^^f J^Tt-^i-^W!] 2 0 6 (Dib&m 
^j^bfc 0 fcfcU ^Jfe^ll 2 0 5 -e#fc^ 9vP 1 - [ ( 1 H — f /V 
-5 — f A^A-tJwV) 7^7] i^n^^^/l^^v-V— h^W^^m^^ 

it 0 

mmm 2 0 6 

20 N- [ 1 - (fc Kn^rv'^ 9W) p^^-^/V] - 1 H — { ^^^—JV- 5 — 

MS:m/z = 2 7 4 (M+ 1 ) 
2 0 7 

N- (1 — <^vV^- 5 -^V t°n y 3 — f/V) -1H-- 
25 /V- 5 - 7J 71^=^5 KcO-g-^ 

(a) 1 — ' Oif/ls— 5 -t^fV- 3 - y ^7J/l^^<D^c 
^5vV 1 -- <>-vvV- 5 -^y- 3 - tfn y v^^/V/K^rv-W— h (2. 

0 0 g , 8 . 5 7 mm o 1 ) ^ ^ ? J — ;V (10ml) s r b7t Kn77> 

(lomi) (om&mmzm& u?t# 2 Njjcswb y ^ # atm^ c 8 . 6 m 1 , 



WO 02/100833 PCT/JP02/05609 

124 

17. 2mmo 1) 2 0 frfBttoma&m Lfc„ £0»T#. ®fe?££r*?fr L 

ir - t?1 — <yi/;V-5-t^y-3-t°o!J v^^/V^V^ (1. 83g, 97 
5 %) <lr#fc 0 

1 H — NM R (DMSO-d 6 ) 8 ; 2. 56 (2H, m) , 3. 80 
( 1 H, m) .,, 3 . 15 ( 2 H, m) , 3. 2 5 (2H, m) , 4.36 
(2H, q, J=8. 6Hz), 7. 27 (5H, m) , 12. 61 ( 1 H, 

s) . 

10 (b) tert-y^vV 1 t 5 -J^y — 3 — tfp y 

1 -- 5— ;*-^y— 3 — fcfn Ui^^/^VSfe (1. OOg, 4. 5 
6 mmo 1 ) ^tert-7~fW3^ (6ml) Kl$gj5»U hV =^^~J^T 
5^0. 7 6ml, 5. 5mmol) Z? 7 =n =-;Vfc^ * JJ yVT *? K 

15 (1 . 3 8 g, 5. 0 2 mmo 1 ) £r t e r t -^f^7/l'3-;V (4ml) lC 

^nvf07^ (S^m^^^/^^f-^T^ttS) r*J»®i-r § r t K «t 5 

t e r t—^T-As 1 -^^v 5 /^— 5-^-^y- 3-t°a y -^^/P^77W^y — f 

20 ( 4 8 0 m g , 5 1%) £r#fc 0 

1 H-NMR (DMSO-d 6 ) 6 ; 1.34 (9H, s) , 2. 23 

(1H, dd, J=5. 7, 16. 8Hz) , 2. 61 (1H, dd, J=8. 
6, 16. 8 Hz) , 3. 01 (1H, d d, J= 5 . 7, 9. 9Hz), 
3. 43 (1H, dd, J=8. 6, 9. 9Hz) , 4. 03 (1H, m) , 

25 4. 3 6 (2H, s) , 7. 3 0 (6H, m) . 

( c ) 4 — t 5 7 — i -^o-^/v- 2-t°py^yy • m.m&<D&m 

t e r t —zf^As 1 — 5 — ^-=^y— 3-foy ./Kfr/W^y — 
h (4 8 0mg, 1. 6 5mmol) Srff7t Kn77y (6ml) U 
4 N-tttffczkS/i^-^V (6. Oml, 2 4 mmo 1) Srj&DfcfcgU M."? 
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m&BWV± a M^T#, BLjfom^^s^—TJ^ (3 5ml) ^j)Difc© 

if5Ci-e4-757 - 1 —'OiSA'— 2 - Yfn ]) >V V • (3 8 0 

m g , 9 9%) <M#fc 0 
5 ] H-NMR (DMSO-d 6 ) 5 ; 2. 23 ( 1 H, dd, J= 4 . 0, 1 

7. 2Hz) , 

2. 76 (1H, dd, J=8. 6, 17. 2Hz) , 3. 22 (1H, 
dd, J=4. 0, 10. 8 Hz) , 3. 53 (1H, dd, J= 7 . 7, 10. 
8Hz) , 3. 89 (1H, bs) , 4. 30 (1H, d, J= 1 5 . OH 
10 z) , 4. 45 (1H, d, J=15. OHz) , 7. 30 (5H, m) , 

8. 3 2 (2H, b s) . 

(d) N- ( l -^y ^/v- 5 - t^r y - 3 - if o y -lH-^y^ 
y— /U— 5 — jfryWatf^MfS: F<D-£-jj£ 

4-75 7-1 --OvVk- 2-t°ny v=V • :^:^£:ffl^T, MMM 4 5 <£> 
15 ^fe^^CTKJfc^rff&VX N- (1 -^<^vvV-5 -^y- 3- tfn yj?- 
/VO - 1 H — T y^/- jV- 5 5 K£r#fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 2. 74 (1H, dd, J= 8 . 6, 1 
6. 8 Hz) , 3. 17 (1H, dd, J=5. 7, 10. 2 Hz) , 3. 5 
3 (1H, dd, J=7. 3, 10. 5Hz) , 3. 59 ( 1 H, bs) , 
20 4. 36 (1H, d, J=15. OHz), 4. 53 (1H, d, J= 1 5 . 0 
Hz), 4. 5 5 (1H, m) , 7. 2 8 ( 5 H, m) , 7. 5 5 ( 1 H, 
d, J=8. 7Hz) , 7. 82 (1H, dd, J= 1 . 5, 8. 7Hz) , 
8. 20 (1H, s) , 8. 32 (1H, s) , 8. 74 (1H, d, J= 
6. 6Hz), 13. 26(1 H, s). 

25 mmm4 5 (D^m^m^xRjt^n^^, sit^tmm^i 2 0 8 —mmm 2 

3 3 <Di\&fa&&J$.\^i£ 0 
MMin 2 0 8 

N- (2-^y7tV-?y-3 — f/V) -1H — f >-^y— 7V- 5— 



WO 02/100833 PCT/JP02/05609 

126 

MS : m/z = 2 7 3 (M+ 1) 

mmm 209 

N-i/^oyn t?A- 1 H — f IspS— As— 5 -^A/j^l^ K 
MS:m/z=2 0 2 (M+ 1 ) 
5 HMM 2 10 

N-v-^ nr/^A- 1 H— f ^^^7— A- 5 K 
MS:m/z = 216 (M+ 1 ) 

mmm 2 1 1 

N-V^ t^O^vl— 1 H — f l/tf^S—As— 5 -^7/VJi?^5 K 
10 MS : m/z =-2 3 0 (M+ 1 ) 
HJ£0»J 2 1 2 

N — n^3f^>yV— 1 H — -f y^/- A- 5 -^7A/^^fi^5: K 
1 H — NMR (DMSO-d 6 ) 6 ; 1. 14-1. 34 ( 5 H, m) , 1. 
59-1. 81 (5H, m) ? 3. 7 7 (1H, m) , 7. 53 (1H, d, 
15 J=8. 8Hz), 7. 83 (1H, del, J=l. 5, 8. 8Hz), 8. 
16-8. 18 (2 H, m), 8. 31 ( 1 H, s) , 13. 23 (1H, 
b r s ) . 

mmm 213 

N-i/^ n^zf^-jv— 1 H — { >$?y*—;]/- 5 -*;^^t5 K 
20 MS: m/z = 2 5 8 (M+ 1 ) 
2 14 

N-i^n^^M— 1 H-^>-^V— A- 5 -y&/Wi?=3ri?-$ K 
MS:m/z=2 7 2 (M+ 1 ) 
MMm 2 15 

25 N — (l-T^V^A) -1H — f y/y-;v- 5 - *^#>t 5 K 
MS:m/z = 2 9 6 (M+ 1 ) 

mmm 2 1 6 

A- 1 H — f ^^V— A- 5 -^A/J^-tf-S: K 
1 H — NMR (DMSO-d 6 ) 5 ; 7. 08 (1H, t, J= 7 . 3Hz) , 
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7. 35 (2H, t, J=7. 5Hz), 7. 63 (1H, d , J= 8 . 8 
Hz), 7. 79 (2H, d, J=7. 5 Hz) , 7. 94 (1H, d, J= 

8. 8Hz), 8. 2 6 (1H, s) , 8. 4 7 ( 1 H, s) , 10. 2 
6 ( 1 H, s ) , 13. 34 (1H, br s ) . 

5 !^#!J 2 17 

N- (2-^^71=^) — 1 H — { y— /V— 5 —33 /VTHs^i-y- 5: K 
M S : m/ z = 2 5 2 (M+ 1 ) 
MMffl 2 18 

N- (3 -^A-:7^— /V) - 1 H-^ 5 - *;V*>f ^ K 

10 MS :m/z-2 5 2 (M+ 1 ) 
2 19 

N- ^=-}V) — 1 H--f yyy- 7V- 5 K 

MS:m/z=2 5 2 (M+ 1 ) 
HJfeM 2 2 0 

15 N- (1H — f5^V— 7V-2 — <M -lH-^^y-/V-5-i7;V#>t 



M S : m/ z = 228 (M+l) 
2 2 1 

N- (4, 5-^tFn-l, 3-f7^-2-^/V) — 1H f^/- 

20 /V- 5 K 

MS : m/z = 2 4 7 (M+ 1) 
MMffl 2 2 2 

N— ^^vvl— 1 H-4 5 -^7yl/*>f-5 K 

M S : to./ z = 2 5 2 (M+ 1 ) 
25 mffifll 2 2 3 

N- [ 2 - ( h V ~7)V3rxi * *f-M *<1/*?jV\ - 1 H f ^trS—A"- 5 -%JV 

MS: m/z = 3 2 0 (M+l) 
HJfe^J 2 2 4 
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N- [ 3 - (MJ -7)Vir p * - 1 H — f V<7V-/v- 5 

MS :m/z = 3 2 0 (M+ 1 ) 
MMM 2 2 5 

5 n- [4- (MJ7/Vtn^/V) ^VvvK] - 1 H— f V^V ;V- 5 

MS:m/z = 3 2 0 (M+ 1 ) 
2 2 6 

N- [2- (HJ7^to^b^» -1H — fy^/-/V-5-* 

10 K 

MS :m/z = 3 3 6 (M+ 1 ) 
MMM 2 2 7 

n- [3- ( m; -y/virvi* h*-» -OvvkI — l H — i >yy—/u— 5—^7 

15 MS :m/z = 3 3 6 (M+ 1 ) 
MMM 2 2 8 

N— [4- ( M/ 7^ta^ h=3r-» -lH-^7f/-;V-5-^ 

MS :m/z = 3 3 6 (M+ 1 ) 
20 2 2 9 

N- [4- (^f;VT^7) -<^^/V] - 1 f y^y^/v- 5 - 
t?F 

MS :m/z = 2 9 5 (M+ 1 ) 
mMM 2 3 0 

25 N- [4- (7$7^;V*-;V) -O-v^K] -lH-f y^;l/-5-*;^ 
K 

MS : m/z = 331 (M+ 1 ) 

nite^a 231 

N- [4 - ^/V^7V2Jn— /V) ^<^S?/V] - l H — i Ispy—A,— 5 — ^yUaff 
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MS : m/z = 3 3 0 (M+ 1 ) 
MttM 2 3 2 

N- (4--Fn^;i/) - 1 H-^f y^yWv- 5 - *M>f ^; F 
5 MS: m/z =2 9 7 (M+ 1 ) 
MMM 2 3 3 

ff-jV 4- { [ (1 H f }V— 5 r^;] 

MS : m/z = 310 (M+ 1 ) 

io mmm is? cq^^ip ct^oss^ &v\ ^ri^tnw 234 <o\^m 

Sr-^fiftL^to fcfcU m^2 3 3t'#^f^ 4- { [ (lH-^fy^V- 
HJfefll 2 3 4 

N- [4- (tKn^/f/P) - 1 H-^ ^^y — 5 —ft/lstf 

15 =¥-9-5 K 

MS: m/z = 2 8 2 (M+ 1 ) 

^»J4 5©»?i:TKmv\ ^TJ-^t^JfeM 2 3 5~mMM2 

4 9©fc#4fc«r<g-JifcL;fc„ 
HJfe0!l 2 3 5 

20 N— (4— tert — Zf^/V^-y^JjV) - 1 H f l/jf-S^A'— 5 — ^77V#^^ 

5 K 

MS: m/z = 3 0 8 (M+ 1 ) 
HJfe0!l 2 3 6 

N- (2, 3 -V s / b^v-^v/v) - 1 H->f 5 - *;l/#aft 5 

25 K 

MS : m/z = 3 12 (M+ 1) 
MMM 2 3 7 

N— (2, 4~v^ h^ci/^^i/M - 1 H — f ^^/— /V— 5 5; 
K 
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MS : m/ z 

■$mm 2 3 8 

N- (2, 5 
K 

5 MS : m/z 
MMM 2 3 9 
N- (2, 6 
K 

MS : m/ z 
10 IM 2 4 0 
N- (3, 4 
K 

MS : m/ z 
SUM 2 4 1 
15 N- (3, 5 

K 

M S : m/ z 
Ifefe^i] 2 4 2 
N- (2, 3 
20 K 

M S : m/ z ; 
MMM 2 4 3 
N- (2, A- 
K 

25 MS : m/z = 
IWJ 2 4 4 
N- (2, 5 
K 

M S : m/ z : 



1 H — i ^^V—;V— 5 -%s;v-m^^ 



— 1 H — f l/*?lf—;V— 5 -#/l-7f^1?- 



= 312 (M+ 1 ) 

Y*i/'<l/i?A') - 1 H — f Is&'lf' — A/ — 5 

^ 3 1 2 (M+ 1 ) 

3 12 (M+ 1 ) 

3 12 (M+ 1 ) 

3 12 (M+ 1 ) 

2 8 8 (M+ 1) 

2 8 8 (M+ 1 ) 

2 8 8 (M+ 1 ) 



— 1 H — f ;V— 5 -^/V/J^l?- 



1 H — f 5 Ajtf^U- 
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mmm 245 

N- (2, 6 -x?-7/VJrvi^^i//V) -1H f l/^V— 5-^77V7^^f-5; 

K 

MS : m/z = 2 8 8 (M+ 1 ) 
5 HJfefll 2 4 6 

N- (3, 4-i/7;vJru-<^x/;v) - l H-4 ^#^S— ;V- 5 -#7i^=3fU- * 
F 

MS : m/z = 2 8 8 (M+ 1 ) 
Hifeflll 2 4 7 

10 N- (3, 5-^7;Vtn^y^) - 1 H — f fr— 5 -#7V7j?=¥1?- 5: 

K 

MS:m/z = 2 8 8 (M+ 1 ) 

mmm 2 4 8 

N- (2, 3-^tFn-l-^/77>-5-Wf;V) -lH-^y^ 
15 /— 7V- 5 —%j>\s7$*r<V-* K 
MS:m/z = 2 9 4 (M+ 1 ) 
mS^IJ 2 4 9 

N- (2 -7^~7VJ^7V) -lH-'f ^^-5-*^^$ K 
MS: m/z = 2 6 6 (M+ 1 ) 
20 2 5 0 

N- (t p ^y> ? >'-4 — f7l^^7V) - 1 H-f V 5 -7^;V^^t ^ 

(a) ter t-^f/l/ 4— { [ ( 1 H-^ 5 
71-) 757] ^7W i?^- l#7V/£>-^I^- h<D&J& 

25 ^J4 5(D^fefc2pCT^§rff^V^ N tert-^;V 4- { [ (1H 
— f I/^V—JV- 5 — fjl'X/l'tf—jV) 757] /: ^vl/} tf^ y Vis- 1 #71^ 

dpS/l h&&1t 0 

MS :m/z = 3 5 9 (M+ 1 ) 

(b) N- (fc^JJ v?V-4 — fA'T^/l') -1H-- f V^V-7V- 5 -#7l- 
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t e r t -7'^ 4- { [ ( 1 H— f ;V- 5 — « f ;V$> ;Vi$=-n/) T 

5 7] fcT^JJ i?^— 1 ^/V/K^riXV'— h (36. Omg, 0. 100 

mmol) Ol, 4-v J ^-^1^>' (0. 4ml) -g^H (0. 7ml) W&WWi 
5 »d^fflt*4N-ift'fb*5fl- 1 , 4 -i^-^MJ-VigSft (0. 200mg, 0. 80 
Ommol) SrS&OnU ifitT3«£|#Lfc 0 SJ£»C h/V^^^Px. 

^^sr^^y— (3. omi) ^isb\z.mmmffiTi0mW:m.mwvfc o 

atSBIftHUTN- (tXiji?y-4-^;Mf;V) -1H — f l/^S*- >V- 5 - 
10 tf/Vaj?'*- 1J- 5 K • (29. 8 m g , 100%) =gr#fc c 

MS : m/z = 2 5 9 (M+ 1 ) 

mmm 251 

15 N- (rb7t Kn-2H-k 0 7y-4-^/^f-;W) -lH-^y^/- /V- 
5 -7J/i/#>f-5 K 
MS : m/z = 2 6 0 (M+ 1) 
HJfe0»J 2 5 2 

1 H — f V^V— /V- 5 -^vaKaMf? K 
20 MS: m/ z = 1 6 2 (M+ 1 ) 

mmm 253 

MS:m/z = 176 (M+ 1 ) 
HJSM 2 5 4 

25 N-^a fc:VV- 1 H--f ls*?^—jV- 5 -^/V-tJ^^ $ K 
MS:m/z = 2 04 (M+ 1 ) 
MMM 2 5 5 

N- (2, 2, 2-h!)7;I/tnxf/i/) -1H — f JV- 5 

f 5 K 
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MS : m/z = 2 4 4 (M+ 1 ) 
MMM 2 5 6 

N- (3, 3, 3-MJ7;^P7 e ntVP) -1H — f l/fl/— A/— 5 —$lAsi£ 
3M*^ K 

5 MS :m/z = 2 5 8 (M+ 1 ) 

mMm 257 

N—^f y?°v 1H-4 is-tf-J—sV— 5 -ft/V-Tg^f-^ K 

M S : m/ z = 2 04 (M+ 1 ) 

mmm 2 5 8 

10 N- (t e r t-^/l^) -1H — f IsffV*— /I/- 5 $ K 

MS : m/z = 2 1 8 (M+ 1 ) 
MMM 2 5 9 

N- (2-t 1 - v 5 ^ =F-/l^n^/i/) 

15 MS :m/z = 2 34 (M+ 1 ) 
£Ufe0»J 2 6 0 

N f y-o-^/u- 1 H — f is$ry—jv— 5 -^7/V*>i?-5 K 

1 H — NMR (CDC1 3 ) 8 ; 0. 98 ( 6 H, d, J= 6 . 4Hz) , 
1. 51-1. 58 (2H, m), 1. 65-1. 7 7 ( 1 H, m) , 3. 
20 49-3. 56 (2 H, m), 6. 11 (1H, br s), 7. 53(1 
H, d, J=8. 8Hz), 7. 84 (1H, d, J= 8 . 8Hz), 8. 1 
6 (1H, s) , 8. 2 1 (1H, s) , 10. 33 (1H, br s). 

%M\n 2 6i 

N- (2-t< Y^ls^jV) - lH-^^y-;l.- 5-$/^ 5 K 

25 MS :m/z-2 2 0 (M+ 1 ) 
mMM 2 6 2 

N — (3-^ h^r^nt» - 1 H--f >^y— As— 5 -^7^*>f- 5 K 
MS : m/z = 2 3 4 (M+ l) 
2 6 3 



WO 02/100833 PCT/JP02/05609 

134 

N- - 1 f y^VWl— 5 - *;^>f 5 K 

MS : ra/ z = 206 (M+ 1 ) 

mmm 2 6 4 

N- [2- (vM^/KT^y) m^vl/j - 1 H--f As— 5 -jfc/l'tff^f- 

5 5 F 

MS : m/z = 2 3 3 (M+ 1 ) 
MMM 2 6 5 

N- [3- (^W^/) ^ntf/K] -1H — f V^V*— /V-5-#/l^df 

10 MS :m/z = 2 4 7 (M+ 1 ) 
llife^il 2 6 6 

n- [2- (^w^y) - 1 -;*^vio^vi/] -iH-^y^V-/v-5 

M S : m/ z — 2 4 7 (M+ 1 ) 
15 MMM 2 6 7 

N- (2-t'n!l v?^- 1 --Y/l^n^^) - 1 H-^f I'&'V—A'— 5 -#/Vtfe=^ 

MS:m/z=2 5 9 (M+ 1 ) 
HJfe0!J 2 6 8 

20 N- (2-\?-<y — iAs^J-As) -1H — < VW—JV— 5 — ^t;V^^- 

MS :m/z = 2 7 3 (M+ 1 ) 
HJfe^J 2 6 9 

N— (2-^71^7^-U ^-4--T/V^^7V) -ih — ils#^S'—A/—5—i3)\'1& 
25 K 

M S : m/ z = 2 7 5 (M+ 1 ) 
mMffl 270 

N— [2- (4— ^^^t^^v 5 ^- 1 — f/lx) rc^/l^] -1H fl/^y— 

;V- 5 —fJA'tf^-V-S. K 
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MS : m/z = 3 6 4 (M+ 1) 

mmm 1 4 s^^^c-c^^ff^v^, wri^t^2 7 1 <o\\^m 

^J^bfc 0 HlM2 7 0tWcN- [2- U-^VvvH^^v 5 ^ 

- 1 — 3L^-/v] - 1 H — 5 KWH^v> 
5 fc 0 

HJfeM 2 7 1 

N— (2 -f^v^- 1 -^r/V^^/P) - 1H — f>^/- A— 5-#A-/ff3r 
f-5 K 

MS:m/z = 2 7 4 (M+ 1 ) 

10 ^jfeM4 5 (D%mzmvxKjfc%?ft£^, uT^^-rmmm 272 <Dfc&w& 
mmm 272 

N- [2- (1 — <;xv^fc°-<y ^^vv] -lH-^y^/- 

/V— 5 -^7/V/K^ri^5 K 
15 MS:m/z = 3 6 3 (M+ 1 ) 

Hffi^ijl 4 8 ©^tSCTSJS^ J^Ti-^i~^»!j 2 7 3 <D^-8^ 
Sr-^jc Ufc 0 fcfc U 2 7 2 tftN- [ 2 - (1 -- y >? ^ 

20 §H«J 2 7 3 

n- (2 - tr^y 4 — fyv^^/v) -iH-^f^y^-5-*M> 

MS:m/z=2 7 3 (M+ 1 ) 

mmm 4 5 ©^fe^ip c-c^s<ht&v \ zxTi^-tmrnm 274 2 

25 7 5©ft^%^Lfc 0 
HJfeM 2 7 4 

N, N-v 5 ^ 9Vt^— 1 H — i Z/?if—;V- 5 -^7/1-7^^1^5 K 
MS:m/z-190 (M+ 1 ) 

mmm 275 
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N, N-v^n 1 H — 1 >Jfy*—;l>- 5 -^7^>^3: K 

MS : m/z = 2 4 6 (M+ 1 ) 
MM®! 2 7 6 

N- ( 1 -~7 u^3ri/;V) - 1 H— 4 ;V— 5 — jfr/Patf^M*- 5: 

5 K©^ 

1 1 H f^V— ;W5-*;V*>f (4 0. Omg, 0. 2 

4 7mmo 1 ) O^nn^^y (2. 5ml) "M^-^IMJ (3 8. 
7 Atl, 0. 4 4 4mmol) t N, N-^»M75K (l^l^l) Sr 

10 @b-C#bn/caiS^^ h7t KP77^ (1. 5ml) Mat, 1-7^ 
^v-^P^^i/^T^y (13 0mg, 0. 742mmo 1) ©fb7t Kp 

777 (2. omi) MtiTL, muxi 8^mm^MWvfc 0 Eo&mfc 

5 %minm~r b v v ^mm^Mx.xmw^, mm^^x-mm 5 
%^MMxmw\^t^ mfomstr b v 7^«tfc 0 mmmm tt# b tu 

= 5 0/1~3 0/11?W T'fjfBlU N- (1 -^-/Vv^n^^/P) 
-1H-^ ls?y—>\>- 5 5 K ( 6 2 m g , 7 8%) £r#fc 0 

MS:m/z = 3 2 0 (M+ 1 ) 

H»!l2 7 6<D^i;i^CTKj£^ftV\ J^T^-^H»!l 2 7 7 
20 3 1 6<D^#j£r^bfc 0 

mmm 277 

1, 3 - \?X [ (1H — f 7^y—/U- 5 /l-^/l-^— /1-) 757] 

M S : m/ z = 4 0 3 (M+ 1 ) 
25 2 7 8 

c i s-N- (2-7 5/77n^7/V) -1H — ( jV- 5 

K 

MS : m/z = 2 5 9 (M+ 1 ) 

mmm 279 
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trans-N- (2-7;/^a^;b) — 1 H — < ^/—/V— 5—^7 
M S : m./ z = 2 5 9 (M+l) 

MMM 2 8 0 

5 N- (1 -xf^v'^ n^^vvv) -1H — f ^^/— /V- 5 — jfc/HKaMh 5: 
K 

MS:m/z = 2 6 8 (M+l) 
^?MJ 2 8 1 

N- (2—*h*f7x.~As) — 1 H — T >j?*S— /I"- 5 -^7/V/Kdr^5: K 
10 MS :m/z = 2 6 8 (M+l) 
^Jfe^ll 2 8 2 

N- (3 b^r^^^^/V) — 1 H--Y V^V— 5 -^/V/K^rl?- 5 K 
M S : m/ z = 2 6 8 (M+ 1 ) 

mMm 2 8 3 

15 N— (4-^ y^-y7^=- ;v) - 1 H-^f y^V+V- 5 -^/Vl^t ; F 
MS:m/z = 2 6 8 (M+l) 

mmm 2 8 4 

N- [2- (7 5 7*/^-^) ^-/P] - 1 H-^ >"^V— /V- 
^ri?-5 K 

20 MS:m/z = 281 (M+l) 

mmn 2 8 5 

N- [3- (7^7*^-^) :7^xvK] - 1 H-W y^V^+- 5 - ^+# 
3^5: K 

MS : m/z = 2 8 1 (M+ 1 ) 
25 mM\n 2 8 6 

N— (2-7^tn7x-^) -1H — f )V— 5—jJjUtfs3c~y-^ K 

MS :ra/z = 2 5 6 (M+l) 
HJi^j 2 8 7 

N- (3-^7V^-n7^^7i^) - l H-^ y^y'-^- 5 -^;^>f5 K 
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MS : m/z = 2 5 6 (M+ 1 ) 

mmm 288 

N- (4-7/VtP7x-;l/) - 1 1-1 — 4 is&V—As— 5 -#/P7}?=3f f- 5: F 
MS:m/z = 2 5 6 (M+ 1 ) 
5 HJfeM 2 8 9 

N — t° U i/Z/— 2 f 1 ls*?-/—A>- 5 -^7/P^>-^5 K 

M S : xa/ z = 2 3 9 (M+ 1 ) 
H«J 2 9 0 

N-tfU 3 — f/V- 1 H— «T ^*V— JV- 5 K 

10 MS:m/z = 2 3 9 (M+ 1 ) 
2 9 1 

N-tf U 4— 1H r /V- 5 — ^/UaS^MJ-^ K 

M S : m/ z = 2 3 9 (M+ 1 ) 
»M 2 9 2 

15 N— fc°y ^ 2 — i JV— 1 H—4 1/ -5?"/ — As— 5 — ^J/V/Jn^-^^ K 

S : m/ z = 2 4 0 (M+ 1 ) 
2 9 3 

N- (1H-1, 2, 4- by 7^;l/-3-^/V) 
— ^;/V2j?df^5 K 
20 MS:m/z = 2 2 9 (M+ 1 ) 
HJfefll 2 9 4 

N- (1H-tF77/^-5-^/H - 1 H-^T^V— /U— 5 -#/Wj?3f 

MS : m/z = 2 3 0 (M+ 1 ) 
25 HJfSM 2 9 5 

N— (1, 3-f7^-2-^;^) - 1 h— r >V- S-X/V^-y- 

5 K 

MS:m/z = 24 5 (M+ 1 ) 
HJfe^J 2 9 6 
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N— (l, 3, 4-f7^7y-;i'-2-^;v) -lH-^y^/-/V-5-^ 

MS : m/z = 2 4 6 (M+ 1 ) 
MMffl 2 9 7 

5 N- -1H — <Zs-¥lf—;V-5-jOJV 

MS:m/z = 2 7 8 (M+ 1 ) 
HJfctffl 2 9 8 

N- (1H — f 71— 5 -4M - 1 H-^f 5 - *;V#^t 

10 5 K 

MS : m/ z = 2 7 8 (M+ 1 ) 
HJfefll 2 9 9 

N- (2— ^^vwosW - i 5 - 5 K 

MS :m/z = 2 6 6 (M+ 1 ) 
15 MMin 3 0 0 

N — (3— t^A^ls&M - 1 H-'f 5 - ^/I'jR^t 5 K 

MS :m/z=2 6 6 (M+ 1 ) 
^M{3\ 3 0 1 

20 MS :m/z = 2 6 6 (M+ 1 ) 
"$lzW$A 3 0 2 

N- (2—* V *?ji>) - 1 i^sf^f— ;v- 5 K 

MS :m/z-2 8 2 (M+ 1 ) 
3 0 3 

25 N- (3-^ h^i/^V^/V) -1H — r>^V— 7P-5-^;^dff-$ K 
MS:m/z = 2 8 2 (M+ 1 ) 
^m^J 3 0 4 

N- (4-^ h^V^i^/V) -1H — <ls*?V— 71—5-^7/^=^^5: K 
MS : m/z = 2 8 2 (M+ 1 ) 
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59 3 0 5 

N- -ih — fy^/-;v-5-*;v*>f 5 K 

M S : m/ z = 2 7 0 (M+ 1 ) 

mmn 3 0 6 

5 N- -1H — f A'-5—iJA'tf*y-* K 

MS : m/z = 2 7 0 (M+ 1 ) 
MMM 3 0 7 

N— (4-^/V^-a^<^v?/V) -1H — f l/fTy— jV- 5 — ^/Vtf^f- 5 K 
MS:m/z=2 7 0 (M+ 1 ) 
10 H»j 3 0 8 

N- [4- (7 5;^f;V) -<i/v?/V] -1H — {>^y—7V-b-^UV7^^ 
5 K 

MS:m/z = 281 (M+ 1 ) 
MMM 3 0 9 

15 N- [3- (75 7^f;v) ^^vvV] - 1 H-^ y^/V- 5 -^/;V*>f 
5 K 

M S : to./ z = 28 1 (M+ 1 ) 

mmm si o 

1, [ (1H — ils?*/— As— 5—^J^iJJ^=-A^ ^< 

20 ^ifV 

MS : m/z = 4 2 5 (M+ 1 ) 
3 11 

1 , 3 - tT ^ [ ( 1 H — >f Isf-'S—A'— 5 — fA'y&A'^— /V) 75/^ ^/V] 
25 MS: m/ z = 4 2 5 (M+ 1 ) 

mmm 312 

n— (try^v— 2 — i/v^f-M - 1 h--{ 5 - ji;^>t $ f 

MS : m/z = 2 5 3 (M+ 1 ) 
H»?iJ 3 13 
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N- — OV^^-M -1H — fy^-;l/-5-^;^t^ K 
MS : m/z = 2 5 3 (M+ 1) 
3 14 

N- (\f])^>-4-^^^^/u) -in — fy^V-;v-5-*;^'^t5 K 
5 MS :m/z = 2 5 3 (M+ 1 ) 

mmw 315 

N- ( 2 - 37 y 5VV) -1H — { l/^y— JV— 5— $JSl>7$^-f-5i K 
MS:m/z = 24 2 (M+ 1 ) 
HJfe^I 3 16 

10 N- (^^-2 — f/v^^Vv) -lH-^y^-;v-5-)t/;v^tn' 
M S : m./ z = 2 5 8 (M+ 1 ) 
MMM 3 17 

N- (ih — f>^—/v—5 — (M t°^y ^-4-^*^7 5 
(a) 1 — fcf^y i^^^/v^^i/l/— ho-g-jsfc 

15 4 — ^n^E-fc^y £?v • J^ffczfcSflfclg: (3 . Og, 12. 2mmol) 

h7tKa77y (30ml) SSKK^ iMiCtl- { [ (-O-vvl^-^rvO 77 
A-/£~/k] ^v^} -2, 5-t°o!J^yv?ty (3. 2 0g, 12. 9 
mm o 1 ) „ N - * ^-jV^rjVi^ ]} 1/ ( 1 . 62ml, 14. 7 mm o 1 ) % 4 — 
N, N-^W$/e!)i?y (3 0mg) ^Dx.. i^T16«#L 

ffi) -eft^u •^^vvi' 4-^n^- i -tr^y v^tj/V/J^^i/— h (3. 

5 8 g , 9 8%) Sr#7t 0 
25 (b) 4- (Tir^Vv^-) - 1 -if^y Y(D 

s<^i?;V 1 ~\f^.rj z/^jj;]/7$3ri/U— h (3. 5g, 11. 

7mmo 1) CON, N - ^s^/UJ^T % K (2 5ml) WMz.^ H&ttf 
(1. 4 7g, 12. 9mmol) ^Dt, Sfifctl 6B#F^ 
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5 ^y^/V^^^f (2. 61g, 7 6%) ^#fc 0 

(c) 4- a ci^ /l/^^yp) - 1 - fc^y ^^yfj^/K^rv-W— 

-<^>VV 4 - (T-fe^/V^^-) - 1 - t°-<lJ >^7J/V/3^>^— h ( 1 . 4 
5g, 4. 9 4mmo 1 ) (Ol&it^^U> (10ml) t?k (40ml) ©H^ 

io mwttp^ ox>izxmmtfx&mAts&tefrh4f%ffim&isit 0 ^mm&zrmv 

U t«^W*Lt, -O-^/P 4- (^aa^/^^^/P) -l-b^y^ 
^j&ywK^i'W— h (1 . 5 8 g, 10 0%) £#fc 0 

(d) 5-— hn-l -7" h7tKo-2 H- V- 2 — f ;V— 1 H--f V 
15 &y^-;\'(D&J& 

5-=hP^^y-;V (2 0. Og, 12 3mmol) Olft^fuy (4 
OOml) 4-v ? kKn-2H-t7y (16. 8ml, 

1 8 4mmo 1 ) % p — h/l^i^/Wi^^ (4. 2 2 g, 24. 5 mm o 1 ) 

l^/M^^/l— 5/1 Titffi) T*tM U 5-^fP-l-f h7tKn- 
2H-fc 0 7>--2 — f^-lH-^^/^ (2 6. 6 g, 8 8 %) %#fc 0 

(e) 1 — "T" h7t KD- 2H-t°7 3/- 2--f/P— 1 H ( >^V— /I'- 5 

25 -T ^^(D-&$L 

5 h n- 1 -T t Kb - 2H- t° 2 — f 7V~ 1 H — f V^V— /V 
( 3 . 6 9 g „ 14. 9 mm o 1 ) ©g^^^/V (50ml) i J ( 5 

0ml) <DU-&W-W\Z-, 10%Pd-C (300mg) ^*PX., t^fffittg 
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Z.klz£V), l-fh7t Fn-2H-t°7y-2-^^- 1 H-^^V^/P 
-5-7^y (1. 79g, 5 5%) ^#fc 0 

(f) ^O^/V 4- { [ (l-Th7tKo-2H-t°7y-2 f/W-1 

5 h — {i/Jf-J—ji'-s-^M 7^;] ^a-tJwv} - i -fcf^y ^^/ix3j?df- 

1 -7^ h7t Kn-2H-t°7>- 2 — (As- 1 H — f Is&zf'— 7V— 5 -75 
>- (1. 0 4g, 4. 7 9mmol) i^^vvV 4— a p j*/i^>tfr — 
1 - fc^<y ^#A^= 3 rv-'W— b (1. 5g, 4. 7 4mmol) (Di&^^I/ 
10 y (5 0ml) ifc OlCjCXMJx^vr^y (0. 7 8 9ml, 5. 69 
mmol) &MtL, 0°C^X3 O^-m. Sfitt 1 5 B#PQ3f# Ufc 0 SlS?ftSr* 

IIISrtEf SLt^b^S^^y *^*7^^ n v h^7^f- u 
d *^A/Sffi|rn^= 3 / 1 -CmW) tftlU -<>-vVV 4- { [ ( 1 -=f 
15 h 7 t - 2 H - If 7 ^- 2 ->f 1 H-'f 5 -'f /V) 75 

y] 7./\sfr~M - 1 - tr^y -Jisjj/vm^i/i'— h (l. 3 2 g , 5 6%) & 

(g) ^^v?^ 4-[ (lH-^^/-/P-5-W5;) 7^*~/K| 

fcf^U l -XAstf^i/v— h(D-£r$, 

20 ^<y^;v 4- { [ (1 — T fc Kn — 2H-tf^;x— 2 — f/l— 1 H — f 

yV-5 f/V) 7 5 7] ^/l/*:^} - i - b^<y 

h (500mg, 1. 00 mm o 1 ) <OWc* ^ l^V (50ml) 
IHT b y 7^nSH (5. 0ml) %^JP^ N 2B#rM#bfc 0 S^^lfb 

tic, issi^ibk*^ h y ^atkm^d^s g^3i^"T?tttfib*:„ «ji 

25 ^M^^t/^A^lt, »jKSr«ffiW*bT#b^*:«aE5Sr'>y*^ 
^7A^nvb777^- (7on^V^^/^=5 0/lT^tB) "C 
JWSSbs ^^vvP 4-C ( 1 f 5 — f /V7 5 ; ) ^/i.*-^] 

fcf^y vV- 1 -tf/V^W- h (3 17mg, 76%) £r#fc 0 

(h) N- (lH-^^V-/V-5-^/V) b^y ^7>-4-7;V*>7 5 
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^isVAs 4-[ (lH->fy^-;V-5->f/l/r$;) ^/V/^^yV] tf-<y 
v^V— 1 —iJjV&^i/U— V (2 5 0mg, 0. 6 0 3mmol) (D^$ J — A/ 
(15ml) mm^-s ifiCT^TV^^^ (2 5 0mg) , 10%-Pd 
5 /C (5 0mg) ^rJP^L, 1 B#Fp93g$fELfc 0 KJfe»tSr-fe9^ h^iflU 

^/^-^/i^^0x.fc o tfffflbfcBfrSratSJU ^jET^T^^^Sr t^i; 
tU N- (1 H — 1*y? > S—A'— 5-^f/V) f-^y i?y-4-^;v*y/5 K 
( 1 1 6 m g , 6 9%) Sr#fc 0 
10 : 1 2 0 ~ 1 2 3 °C 

HJfe^J 3 18 

N— (l-^y-^;Hf^!J^y-4 — -N-^f/V-lH-^y^/-;I/ 

- 5 * 

(a) N- (1 —y <i^;l/-4 — fc^JJ i?=.M -2, 2, 2-hy7;V^n 
15 - N - yt ^/i^Tir h T 5 K©^fik 

6 (14 7mg, 3. 6 7 mm o 1 ) (DT h 7 t K ct 

(20ml) ffiHBfflcK:* tfiHTN- (1 -—O-v^V-4- fc^y 
/V) - 2 , 2 , 2 - h y Tir f75 K (1. Og, 3. 49 mm o 1 ) 

&Mx.X^ 3 0^fefl»#Lfc#fcs 3?te^5VP (0. 2 3 9ml, 3. 84 
20 mmo 1) ^PfcT, 5 H#PfQ}f #Lfc 0 RJ^^SttK^^^^ W«^^"T?ttttl 

S^i/y *^*7A^n? h^77-f- (^pn*^A/y^y- 10 0 
/ 1 X*WsM N- (1 — 4 - tf-S y -2, 2, 2 

- h y -yjVUrxi -N-^^/VT-fe f7 5 K (7 3 1mg, 7 0%) £r#fc 0 

25 (b) i -^y^i/-N-7< f ;vtv y 4 -7 ^ 

N- (l-^y^-4-t^!j^-/V) -2, 2, 2-MI7MP-N- 
^ ^Vl^Ti? (7 2 0mg, 2. 40 mm o 1 ) ^ 7 — /V ( 1 4 

ml) t7k (2ml) ©?I^it, MtCTj^ife^y^A (6 6 2mg, 4. 
7 9mmol) ^P^T, 5 0°Cttl. 5 ^fBJSI^L^o £JSfcJ£*jfcHI Lfc^ 
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N- * ^-;V\f^< ]} S?^- 4-T5^(629mg, 100%) §r#fc 0 
(c) N- ( 1 — -^^A-fc^y 4 —JM -N-^f^-lH — f>- 

5 ^Y-;v-5-*;v*>t5 K©M 

1 T?#fc lH-f IsPS-A'- 5 ( 2 8 1 m g , 1. 73 

mm o 1) ON, N-^fMM7 5 K (1 0ml) 1 — ^^v 5 

;V-N~yf-;Vt°^y ^-4-75 > (3 9 0mg, 1. 9 1 mm o 1 ) N b 
]) =cf-/VT ^> (0. 29ml, 2. 08 mm o 1 ) „ 1 3 - ( 3 ' 

10 - v?^ f-;V7 5 7 7°n tW) 5 K • ( 4 9 9 m g , 2. 6 0 

mmol) , tKn^^/MJ7/-/V (2 8 1mg, 2. 0 8 mm o 1 ) 

tin-, ^na*/wttam jmm&M7kmfr^y*i'?7^itmvito mm 

15 /i^/H^c=fVwy n a * 7 -A'TrltfcB) tftgl, N- ( l — ^ 

>"vvvt°^y 4— {M -N-^^/l^- 1 H— ils^S—As— 5— 
H5K(5 0 2mg, 8 3%) £r#fc 0 

1 H-NMR (DMSO-d 6 ) 6 ; 1.6 1 (2H, m) , 1. 78 (2 
H, m) , 2. 8 3 (5 H, m) , 3 . 3 9 ( 2 H, s ) , 7. 29 (6 
20 H, m) , 7. 5 7 (1H, d , J= 8 . 5 Hz) , 7. 7 8 ( 1 H, s) , 
8. 12 (1H, s) , 13. 22 (1H, s). 

mmm 319 

n-t^/I'-n- t^y v>>--4--j'/v- 1 h — o-yy-/^- 

25 HJfc0![3 1 8 T:WcN- (l-^y^t°^y> ? y-4— f;V) -N-^^/P 
- 1 H-f 5 -*;l/#^t 5 K (4 3 5. lmg, 1. 2 5 

mmo 1) (D^^y-JV (10ml) MWK, ^MfcX^rtftT (40 
Omg) N 10%-Pd/C (80mg) SriD^L, 2 B^WSBfeLfco RJ^M^ 
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a - (^n^v^y-^ (i %-r^^e— ttK) Ti^Hj) -eflRKu n 

-^^-N-tT-^y v^-4 — Y/W- 1 H — < l/dfyf—As— 5 — ^7/V , 7j?^f"^ 5: 
K ( 2 4 7 m g , 7 7%) ^r#fc 0 

1 H — NM R (DMSO-d 6 ) 6 ; 1.61 (4H, m) , 2. 12 
5 (2H, m) , 2. 92 (3H, s) , 3. 32 (2H, m) , 3. 32 
(1H, m) , 7. 3 3 (1H, d , J= 8 . 5 Hz) , 7. 5 4 ( 1 H, d, 
J=8. 5Hz) , 7. 7 8 (1H, s) , 8. 13 ( 1 H, s) , 13. 

2 3 (1 H, s ) . 

mmm 320 

10 4- — f/Wv^) -lH-^f^/-/KD^ 

(a) 3- -2-^5Vv:7^~/V Ti?^— f©M 
liSiMT, ^IgiC&V^S-— fa-O — ^ ;V (10. 0g, 6 5. 

3 mm o 1 ) (D^ $ / (2 0 0ml) jg$£ftl s 10%Pd-C (1. Og) 

15 s^^/Wc|S#$*fc« % ^tKB^ (i o. o 

ml, 17 Ommo 1 ) x t°y Vis (10. 6ml, 131 mm o 1 ) £f#P?t, 

SrStiflU ^JET^"C^«fe$^:5-^^J:t). 3- (7^^75 7) - 2 
f;l/7x^;l/ Tir^— h (12. 7g, 9 4%) £r#fc 0 
20 1 H — NMR (DMSO-d 6 ) 8 ; 1. 96 (3H, s) , 2. 04 (3 
H, s) , 2. 29 (3H, s) , 6. 89 (1H, d, J = 8. 0Hz) , 
7. 16 (1H, dd, J=8. 0, 8. 0Hz) , 7. 28 ( 1 H, d, J 
= 8. 0Hz) , 9. 3 9 (1H, s) . 

(b) 1 H--T Is^S — As— 4-t-/HD^ 

25 3- (Tir^T^y) - 2 - 3vK7 ;n :=vV Tir^— h (12. Og, 5 
7 . 9 mm o 1 ) (DWflgt^f-^ (12 0ml) m&fcT#7KM (16. 

4ml, 17 4 mm o 1)^7^ F77'W^"7A7nv^ K (9 3 3mg, 
2 . 9 0 mm o 1 ) s WtWtX V V & (11- 4 g , 116 mm ol) , WS^Wt^i 
y7^/V (11. 7ml, 86. 9mmol) SrSP*., 7 R#fflS?5fcLfc 0 KJfeft 
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f">/M^^= 3/1) t?#»ML7h 0 g^T, 71- (5 0ml) \z$& 

$PU ^filCT 2 N-^M^" h y (4 7. 9ml) Sr*P^.T, 1 

pH=4~5 b fclfc }cl „ H^T'tt ttj b fc 0 ^TWB 4-#7k«fE»^ ^ v- £ A 

*6J*U «M L t # t ^ ^ 7 ^ ^ n v h^^^^f 
- (^^r^^ / /^m^^= 2/l)-Cifim 1H — 
/V ( 3 . 6 2 g , 4 7%) £r #fc 0 
10 1 H — NMR (DMSO-d 6 ) 8 ; 6. 36 ( 1 H, d, J = 7. 9 

Hz), 6. 92 (1H, d, J = 7. 9Hz) , 7. 19 ( 1 H, dd, J 
= 7. 9, 7. 9Hz) , 8. 01 ( 1 H, s) , 10. 00 ( 1 H, s) , 
12. 85 (1H, br s ) . 

(c) 4- (tf^yv^-4 — 1 AsUr-**/) -lH-^y^-;l/©M 
15 lH-^y^/-;W4-t-/V (2 0 0mg, 1. 4 9 mm o 1 ) ©fh7 
tKP77> (10ml) Omter t-^f/V 

tVyi/y-i-^M>->wf (3 0 0mg, 1. 4 9 mm o 1 ) N hV 7 
^-jV-fc^-y 4 is (4 3 0mg, 1. 6 4 mm o 1 ) „ 4 0 %- ^^^7/ 
f-^PP/^yfS (0. 8 5 5ml, 1. 79 
20 mmol) £iP*. % 1 ^iifc#fiLfc. *££8H$^ SJS^^MHMt 
b#ibtlfcM£^ n prsft/W* (3 0ml) i^»b. IM-tK^^MJ^^ 
zMgffc ( 2 0 ml) bfc„ St>\ ^ n n afc/l/A (3 0 ml) Tttffi U 

25 ^tbfc^^lSr^^y-^ (2ml) fc$gfi?U gfitt4N-ti-mty 
(2 ml) ^Dife 0 ^^^MJ±?*lfU#fe^7taS^y ^7- 

7V (5ml) Z.frlfc2M-7kmfc1- h V ^A 7 X^^MTL-pH= 1 0 

(^nn*;^/^ # S—/V= 1 0/l^PP*M/^^y-V (1%- 
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NH3aq) =10/1«) ^ItM U 4- ( fcf^ ]) 4 f /W*3r 

i/) -lH-^fy^/-;V (10 3mg, 3 2%) £#fc 0 
ife : 162— 165 °C 
HJfeM 3 2 1 

5 4- (br^y^v-3->T^^'» -ih — fy^/-;v 

(a) tert-^;V 3-t Ko^r^- 1 - t°^y h 

3-fc Kndf-Vtf^y (3. Og, 2 9. 7 mm o 1) ©^np^^y 

(30ml) ^ii.tCT^- t e r t -zf'?A'i?%~&*— h ( 5 . 83 

10 g, 2 6. 7mmol) ©^pp^^ (10ml) ^^Px., 1 5 0#r« 

o . 5 m -m&m* v & j*7km&. m mm^m-r h v $ ^mm^ ± t>*f^ 

15 bT#6>iL7t?»^ :3 r1^>^PX.r^ B H e {bb, jftifi • ^iLT, t e r t - ^ 
3 -fc KndrS"- 1 -tf^y v^^^^v^ — h (5. 17g, 87 

%) £r#fc 0 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 46 (9H, s, 1. 99 ( 2 H, 
m) , 3. 3 4-3. 4 9 (4H, m) , 4. 4 5 ( 1 H, m) . 

20 (b) 4- (tf^y v^- 3 f ^^-=3r-» - 1 H-^ ls^S—A'<D&& 

t e r t-7^/V 3 — fc Ka^i/- 1 -tf^y ^^/P^ix w- h&-J£v^ 
T\ g£%0!l3 2 0O^(^CTKJ[&^tT^V\ 4- (fc°-<y 3 — f/l^ 

- 1 h--t ^^y-^^#fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 67 (1H, m) , 1. 94 (3 
25 H, m) , 3. 0 8 ( 2 H, m) , 3. 2 7 (2H, m) , 4. 8 8 (1 
H, m) , 6. 6 4 (1H, d , J= 8 . 0 Hz) , 7. 12 ( 1 H, d, J 
= 8. 0 Hz), 7. 24 (1H, dd, J= 8 . 0, 8. 0 Hz) , 8. 1 
9 (IH, s) , 8. 73 (1H, br s. ) , 13. 0 6(1 H, s) . 
MMM 3 2 2 
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(a) 1 — <l/i/;U-4-T J £s*y 1/<D&}$ 

I — <V^-4-tr-^U (2. Og, 10. 6mmol) — /V 

(4ml) S^ftfC, -1 5°CtTN-^^-N-- hny ? V (1. 3 9 
5 ml, 10. 8mmol) £- 5 0 CJ^T^f*o J; 5 3 0 ^TO^tTMT Lfc Q 
£©MK^ BMfr*!J (65mg, 0. 4 2 3mmol) Sr^fiToflP&fc,, 

10 t L, * t T#taS^ ^ y * ^W* 7A^o-7h^77^- 

^ V/H^^9V^= 2 / 1 -C^tH) TitS* U 1 ^ vvP- 4 - T-fcrV^V > 

(6 6 2mg, 3 1%) Sr#fc 0 
'H-NMR (CDC 1 3 ) 6 ; 1. 84 ( 2 H, m) , 2. 54 (2H, 
m) , 2. 60 (2H, m) , 2. 73 (4H, s) , 3. 65 (2H, 

15 s ) , 7. 2 5 (5 H, m) . 

(b) 1 —^-y&As—A—TtrtS— A^(D^^L 

TtafrffcJJ f^AT/V^ (5 7mg, 1. 5 0mmol) cDv'a^Ao^ 

/Vac— 7^ (5ml) HWSf^ 0°C(C:-C1 *^vVV- 4 -Tif^V >" (6 1 

Omg, 3. OOmmo 1) (D Z/^^/V^c- — TfV (8ml) y&fc&M^ 1 B#fHj 
20 «#Lfc 0 tK (0. 0 5 7ml) , 2 N-tK^^ h !) !7 AtK$£?£ 

(0. 114ml) N tK (0. 171ml) Sr^fcfcgHn, if7j<M^^^ 

- (^-=3f-ih^/g^^^V= 1 / 1 N ^PP ^ / — /V= 3 0/1 -Cjg? 

ffi) "X?»»IU 1 — <^^-4-Tif^V— (5 16mg, 8 4%) &r#fc 0 
25 1 H — NMR (CDC 1 3 ) 6 ; 1. 52-1. 81 (4H, m) , 1. 8 

7 (1H, m) , 1. 9 6 (1H, m) , 2. 4 4 ( 1 H, m) , 2. 5 3 

(1H, m) , 2. 7 7 (1H, m) , 2. 8 7 ( 1 H, m) , 3. 6 7 

(2H, m) , 4. 0 8 (1H, m) , 7. 2 8 ( 5 H, m) . 

( c ) t e r t - "fftV 4 — fc Kp df 1 - JjyUtf^ u- h <D 
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1 -- <ys?A- 4 - 7 tVV -;K 4 5 0 m g , 2. 1 9 mm o 1 ) / 
-;V (1 0ml) itiC, (900mg) N 10%Pd-C 

(2 0 0mg) l^ra3S»fgLfc 0 ,KJ»£i?7-f h^ffiii U 

5 VTftbft1tmtit<D*??vu*#>' (1 0ml) t e r t 

h (0. 5 0 4ml, 2. 19mmol) ^Px., 1 9 P# 

fun y^jVJ* T?ttfcH L fc 0 «£JS tr&^kfilg^ ^ > V A -eSS#| U ItfeMBE 
ItllfcaS^V' y * <7VV;*7 7^n?f^77^ (^f 1?" ^/g^rn^ 
10 ;V= 2X1 -e^tti) "Cft^U tert-^/V 4-tKn^7^y-l 
-yfr/l^^ I/- h ( 3 3 3 m g , 7 0%) £#fc 0 

1 H — NMR (CDC 1 3 ) 5 ; 1. 5 0- 1. 9 2 (6H, m) , 2. 3 
9 (1H, s) , 3. 11-3. 4 2 (4H, m) , 3. 7 7 ( 1 H, m) . 

(d) 4- (T^>?V-4-^/W-3-» - 1 H--f >-^V-7V(7>^£ 
15 t e r t — -f^-jV 4 — t Kn v'Tif V- 1 -#71^=3?- 1/— f ^ffiV^T, 
^M#J3 2 0(D^m^m^X ft 4- Crir^°:/-4 — f/l^-^v-) 
- 1 H — f >^V-/V£r#fc 0 
: 187-188 °C 
3 2 3 

20 trans-4- ( 1 H-^ 4 --f /Vt^f v^) - n^^l^T 

(a) trans — 2— (4-t Fn^i/i/^ -lH-^V-iy 
K-/V-1, 3 (2H) -^t^©^ 
4-7^i/^P^t/- /I- • (1. 0g, 6. 5 9 mm o 1 ) (D7k 

25 (15ml) m.mz.xm.Wt% VVJ* ( l . 64g, 11. 9mmol) % 

N-7J /V>Kai h^v-^^/W 5 K (1. 5 9g, 7. 2 5 mm o 1 ) &M%-y 3 
0 #WHJi# L-fCo RJfcWi&lMm LT# 6 ft y 7J <7Vl^# 

77 4- {^^/Wm^-J-J^=2/1) TitMU trans-2- (4- 
tKo^^c^^) -!H-^y^yK-/V-l, 3 (2H) -v?^"^ 
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( 8 2 3 m g , 5 1%) £r#7h 0 • 
1 H — NMR (DMSO-d 6 ) 8 ; 1. 27 (2H, m) , 1. 68 (2 
H, m) , 1. 8 8 (2H, m) , 2. 11 (2H, m) , 3. 4 4 (1 
H, m) , 3. 9 4 ( 1 H, m) , 
5 4. 6 3 (1H, d, J=4. 2Hz) , 7. 83 (4H, m) . 

(b) cis-4— (1, 3-^y-l, 3-i?tFn-2H — f V^i 1/ 

trans-2- — 1 U—4 7 K— A- 

- 1 , 3 (2H) -v^^ (3 5 9mg, 1 . 4 6 mm o 1 ) COT h7t Kp7 
10 77 (15ml) OlClCTp-^bagAfR (2 4 5mg, 1. 4 6 

mm o 1 ) N hV 7 ^ is (422mg, 1. 61 mm o 1 ) N 4 0 

%-^x^7/5?^#Vl — h/h/^V^Sfc (0. 7 3ml, 1. 61 
mmo 1) £#P;t, 0^^X3 0^, ^V^T^^T 3 B#|!33f# Ufc 0 Klfc^ 
Sr«$tL-C#6)^caSSr. 6 0tlCtx^;-^ (10ml) ^^y7nt° 
15 /i^n— ^/lx (10ml) Mb, ^cyt*Sft*-«BEatiau 

cis-4- (1, 3-^^-^y— 1, 3-^tKn-2H — fy^7K^- 
2 — f/V) i/^p^^ 4--hP^y7x-h (4 2 7mg, 7 4 %) Sr 
#7fc 0 (427mg, 74%)tr#7t 0 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 66 (2H, m) , 1. 80 (2 
20 H, m) , 2. 05 (2H, m) , 2. 5 4 (2H, m) , 4. 18 (1 
H, m) , 5. 2 3 ( 1 H, m) , 

7. 85 (4H, m) , 8. 31 (2H, d, J = 9. 0Hz) , 8. 40 
(2H, d, J = 9. 0Hz) . 

(c) cis-2- (4-tKti^>^n^/V) — 1H — <V^>Y- 
25 3 (2H) — i?^-^©^fife 

cis-4- (l, 3-^^y-i, 3-v ? tKn-2H — fy^yK- 

— 2 — fVl/) S^n^df-S/yl' 4--hn^77x-h (2. Og, 5. 0 7 
mm o 1 ) ©y ^ J — /V (40ml) ^7F7tKn777 (40ml) <Dffi& 
mmm^-, 0'CU:t2 8%-thP^^b^K (l. 0 4ml, 5. 07 
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mmo i) oti:T3om i^ti?^T3. 5mmm.wvtc 0 m. 

5 h^=7^4- (.^^/Wm=^^=3/l) tflU c i s-2- (4- 
kKn^r^a^^) — 1 H— V 4 is K— /V- 1 , 3 (2H) -v^^ 

( 9 3 2 m g , 7 5%) £r#7c 0 
1 H — NMR (DMSO-d 6 ) 5 ; 1. 42 (2H, m) , 1. 48 (2 
H, m) , 1. 7 3 (2H, m) , 2. 5 0 (2H, m) , 3. 8 5 (1 
10 H, m) , 3. 9 6 (1H, m) , 

4. 38 (1H, d, J = 2. 2Hz) , 7. 82 (4H, m) . 
(d) trans-4- (lH-^yy/-;P-4--f;Vt^» — i/^n^ 

mmm3 2o (to -e#fciH— r^^^-^-4-^--^ (1 3 1 m g , 0. 

15 9 7 7 mm o 1 ) Of h7tKn77^ (1 0 ml) aiftfcte:, 0°C^T c i s — 
2- -IH-Yy-fyK-zV-l, 3 (2 

H) — (2 1 5mg, 0. 87 9 mm o 1 ) , h ]) ~7 ^=-}Vi^^y 4 > 

(2 8 3mg, 1. 0 7mmol) , 4 0%-^y^;l/7 % /^;m?^i/W 
K^np^y^l (o. 6 7 2ml, 1. 17mmo 1) ^1T^ 30^ 

/VA (5 0ml) i«L, lM-7kSl^hy (2 0ml) 

7t Q |?t>\ ^op/KM (2 0ml) fiffiU ^mm&MTkfim^r^jF-isVM. 

25 3 0%-^W^A^/-/^ (2ml) SrJP*., 1 5MIi5lLfc 0 4 0# 

77^- (i7 a P/JvW»/^ ^7 — f\s= 1 0/l->^na*;VA/^ $ J —jV/ 
( 1 %-TV^^TTK^) =10/1 T:i§J±5) -CfiMttU, trans-4- 
(1 H--T y^/-;V-4— f;^^) -^p^tyj^y (llmg, 
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5. 6%) £#fc Q 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 22 (2H, m) , 1. 48 
(2H, m) , 1. 6 9 (2H, br s) , 1. 7 8 (2H, m) , 2. 
0 7 (2H, m) , 2. 6 5 (1H, m) , 4 . 4 3 ( 1 H, m) , 6. 
5 5 6 ( 1 H, d, J= 7 . 5 Hz) , 7. 0 4 ( 1 H, d , J= 7 . 5 Hz) , 
7. 20 (1H, dd, J=7. 5, 7. 5Hz) , 7. 94 (1H, s) , 
12. 97 ( 1 H, s ) . 

5Ufe0O3 2 3©^m^CT£Ofc^fT&V\ ^T}-^i"^»j3 2 4 
3 2 5<D^%£l^5cLfc 0 
10 HJ(g^!l 3 2 4 

c i s— 4— (1H — { As— 4 < 7V^r^ri/) -^p^fvj^ 

1 H — NMR (DMSO-d 6 ) <5 ; 1. 44-1. 6 5 ( 8 H, m) , 1. 
9 4 (2H, m) , 2 . 7 0 ( 1 H, m) , 4. 65 (1H, m) , 6. 5 
5 (1H, d, J=7. 8Hz) , 7. 04 ( 1 H, d, J= 7 . 8 Hz) , 7. 
15 2 0 (1 H, dd, J=7. 8, 7. 8 Hz) , 8. 00 (1H, s), 12. 9 
7 ( 1 H, s ) . 
MMM 3 2 5 

ci s — 3- (lH-^y^7-;V-4-^W^) n^df-I^T 5 is 

20 jgbft : 166 — 168 °C 
HJf&M 3 2 6 

trans-3- ( 1 H->f 4 ->f Wi') u^^^-^T 

(a) 2- (2 -i^ n^=¥ir^- 1 -^/V) -1H — f y-f > Y— ?V~ 1 , 
25 3 (2H) — *?$rlsO>&& l 

%/# vi^^r±y — ;V (4 . 5 g , 4 5. 9 mm o 1 ) (D"r h7t Kn77> 
(9 0ml) ^fc 0°Ci:t7W^K (7. 08g, 4 8. 1 mm o 1 ) % 
M)7x^;^7^y (13. 2g, 5 0. 4 mm o 1 ) % 4 0%~i?xf/V 
r^/V^Wf/kPxyft (2 3. 3ml, 51. 4mmol) £r 
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Tlt^U 2- ^r-feV- 1 — f^) - 1 H— f 

y y y K— ^- 1 , 3 ( 2 H) - i?&Zs ( 3 . 3 6 g , 3 2%) £r#fc 0 
5 'H-NMR (CDC 1 3 ) 8 ; 1. 73 ( 1 H, m) , 1. 93 (2H, 
m), 2. 16 (3H, m) , 4. 90 (1H, m) , 5. 58(1 H, 
m) , 5. 9 4 (1H, m) , 7. 7 2 (2H, m) , 7. 8 1 (2H, 
m) . 

(b) (2S, 6R, 12bS, 13S) -1 3-/13^-1 2b-7°PtVu 
10 -3, 4, 5, 6-rF7tKn-2H-2, 6-yyV [2, 3-a] ^y^f 

y K — /l — 8 (12bH) -^-^©^J^ 

2- (2--y^n^3-fcy- 1 — f/V) -1H — fy-Y^K— 71^-1, 3 (2 
H) — vo^y (3. 0 g, 13. 2 mm o 1) ©^na*;VA (9 0ml) ?#fj£ 
tel. Ifiiax^;^ (3ml) , N-^a^^^y^5K (2. 94g, 
15 16. 5mmol) ^JP^U 1 4 bfc 0 lM-ft»f 

mm U , l«SrMJ±«li LT#?) flfcgliS Sryy* 7^n^f^77^ 
- (^^y/@»^7V= 1 0/1 T:i£{±}) tftlL, (2S, 6R, 12b 
S, 1 3 S) -1 3-7^^-1 2b-7°otVV-3, 4, 5, 6-fh7tF 
20 P-2H-2, 6-y^y [2, 3-a] ^y-ry-K— 7V-8 (12bH) -t 
y ( 3 . 6 0 g , 7 7%) ^#fc 0 

'H-NMR (CDC 1 3 ) 8 ; 1.14 (3H, t, J = 7 . 1Hz) , 

1. 34 (1 H, m) , 1. 68 (2H, m) , 2. 11 (2H, m), 

2. 5 4 (1H, m) , 3. 0 5 ( 1 H, m) , 3. 3 8 (1H, m) , 
25 4. 3 7 (1 H, m) , 4. 5 6 ( 1 H, m) , 5. 5 7 (1H, m) , 

7. 5 6 (3H, m) , 7. 7 6 ( 1 H, m) . 

(c) 2- [ (1R, 2S, 3S) -2-7n^-3-tKn^y>^n^ 

vvi^] - i h — f y y y K—/i'- i , 3 ( 2 h) - y^y 

(2S, 6R, 12bS, 13 S) -1 3-7^^-1 2 b-7nt°/l'-3, 
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4, 5, 6-ff7tKP-2H-2, 6-7<^y [2, 3 - a ] >f V-f > K— 
/V- 8 ( 1 2 b H) -^"V ( 3 . 5 6 g , 10. 1 mm o 1 ) (D^^y — /V ( 7 
0ml) ^$031, gi&fcT 2N~mfcfrMWt (18ml) £t)P;L s 1 B#RQ}£ #L 

5 ^m7k^m^^^^^x-mmi^ mm^ummm^xmhnt^nm^^^^ 

/ffl&^<3-/VT?M&t\s. 2 - [ (1R, 2S, 3S) -2-^P^-3-tFn 
=3f->v^^ a^df-V/v] -1H — fy-fyK-^-1, 3 (2H) -vof^ (2. 
1 9 g , 6 7%) <£r#fc 0 

1 H — NMR (CDC 1 3 ) 6 ; 1. 51 (2H, m) , 1. 91 (2H, 
10 m) , 2. 2 0 (2H, m) , 2 . 5 2 ( 1 H, s ) , 3 . 7 6 ( 1 H, 
m), 4. 38 (1H, m), 4. 81 (1H, dd, J = 9. 5, 11. 
2Hz), 7. 76 (2H, m), 7. 86 (2H, m) . 

(d) cis — 2- (3-t Kn^f^yn^i/^) -1H — iV^l/Y- 
fr-l, 3 (2H) -^Jr^-cD^m 

15 2- [ (1 R, 2 S, 3 S) -2-^n^-3-t Kn=¥;/^ n^;/;V] 

-1H 3 (2H) -v?^ (2. Og, 6. 17 

mmo 1) (DV?^> (4 0ml) h * $ J — >\> (4ml) (D^^WM^, 
\Z.X-faMfc\>])-7 t ?'A'XX (1. 9 9ml. 7. 40mmol) ,2, 2' — T 
Wy/fn^MJ/V) (8mg) &flP*. s 3B#^«^bfc 0 H^tK*^ 

20 h ] J -ff-JVT. X(l. 99ml. 7. 40 mm o 1 ) , 2 , 2 ' —T^J {4 

y^^ct-by/v) (8mg) ^nt iH#KM^bfc 0 KM^tiLtft 

cis-2- -1H- 
-^y^yK-^-1, 3 (2H) —i?$r> (1. 3 3g, 8 8%) ^r#fc D 
25 1 H — NMR (CDC 1 3 ) 6 ; 1. 37 (2H, m) , 1. 51 ( 1 H, 
d, J = 5. 3Hz) , 1. 71 (1H, m) , 1. 88 (1H, m) , 
2. 0 4-2. 3 2 (4H, m) , 3. 69 ( 1 H, m) , 4. 17 (1H, 
m) , 7. 7 3 (2H, m) , 7. 8 0 (2H, m) . 

(e) trans-3- ( 1 H-^T l/tflf-jV- 4 — { AsOr* — 
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cis-2- (3-t Ko^v/^n^^) - 1 H — f V ^ V K— /V- 1 , 



3 (2H) -v^^/S^T, i!M3 2 3 (d) (D^m^mCXRJt^ff^\ 
trans-3- (1H — fy^V-;V-4 — i jV^r^-y) — n^^r^>T 
5 5: V£r^j$Lfc D 

1 H-NMR (CDC 1 3 ) 8 ; 1. 14 ( 1 H, m) , 1. 32-1. 
5 8 (3H, m) , 1. 7 1 ( 1 H, m) , 1. 8 1 ( 1 H, m) , 1. 9 
1 (1H, m) , 2. 15 (1H, m) , 3 . 1 9 ( 1 H, m) , 4. 7 
8 (1H, m) , 6. 3 7 (1H, d , J= 7 . 7 Hz) , 6. 9 5 ( 1 H, 
10 d, J=7. 7 Hz) , 7. 12 (1H, dd, J=7. 7, 7. 7Hz) , 8. 

0 5 ( 1 H, s ) . 

mmm 327 

trans-3- (1H — f Is?-*/ — )V— 4 — { AsUr**/} - Is? n^^-f-^T 

15 HJfeM 3 2 6 ^#fc trans-3— (1 H — { Istf^S — jV— 4 — { As3r* 
i/) — d^drih>T5 y (163. lmg, 0. 705 mm o 1 ) <D=r.^ / 
-/V (3ml) JgJfctCU gatT 1 M-^t/v^x^x-T^ (0. 7 76 
ml, 0. 7 7 6mmol) &U0x.ft o 1 HlFlf , Z.<D?&m&M}£MBU%bft 
As\z.T ir h ~ V V Ao*M 5 £. £ T?^*^ $ WEftjft 

20 trans-3- ( 1 H— -f A— 4 — < /l^^r^O - n ^dM^VT 

3 V • i&gfetg ( 1 6 6 m g , 8 8%) £r#fc 0 

1 H-NMR (DMSO-d 6 ) 5 ; 1. 3 9- 1. 5 6 (2H, m) , 1. 
7 1 (3 H, m) , 1. 9 6 (2H, m) , 2 . 2 6 ( 1 H, m) , 3. 
3 9 (1H, m) , 5. 0 1 ( 1 H, m) , 6 . 5 9 ( 1 H, d, J= 8 . 

25 2 Hz) , 7. 0 8 ( 1 H, d, J= 8 . 2 Hz) , 7 . 2 3 ( 1 H, dd, 
J=8. 2, 8. 2 Hz) , 7. 9 2 ( 3 H, br s . ) , 8. 05 (1H, 
s), 13. 03(1 H, s). 
MMH 3 2 8 

5-[ U-pt^vW^^V) t^V]- 1 H-^y^-;KOM 
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4 Tl#fc 1 H-^ 5 - ( 1 0 0 m g , 0. 74 5 

mmo 1) ON, N-^f;P*;!/A7 5 K (2ml) l^ffc, 1-^0^-4 

- *?-A^l/&l'(0. 10 9ml, 0. 745mmo 1) , 3^fb7^f 
/KT^^E-— (2 8mg, 0. 1 mm o 1 ) , V ? J* (1 0 3mg, 0. 

5 7 4 5mmol) 6 0 0 C^MU Ufc 0 tK (2 0ml) Rl#U 

S^n^vV (2 0mlX2) l?tttbSbfc 0 ^®£&§7«g^ ^ f ? A^ti 

- Tltt^U 5 -[ (4-^^7V-<^^7i-) 
^-lH-^ >^V-7V ( 6 0 m g , 3 7%) 3r#fc 0 

10 Sfe^t : 1 24—1 26 °C 

J^«<13 2 8©;fr»:3pCTSJS<HT&i/\ WT^i-HJfeM3 2 9~HJfe0)J 
3 3 0 (Dtt&m&'BrJ&Xs-KLo 
MMM 3 2 9 

5 - y^i/^jv^i/) - l h — f 

15 H4,£ :1 39 — 140 °C 
mfeM 3 3 0 

5 — f y-f^-^^-y- 1 h — r ^sfv*-jv 

B4,£ : 151- 153 °C 
HJfeM 3 3 1 

20 5- -lH--^y^/-;KD^ 

4 ~e#fc 1 H ( 5 - ^"-/V (lOOmg, 0. 745 

mmo 1) ON, N-^WMT^ K (2ml) ^y^V/n^ 

K (0. 089ml, 0. 74 5 mm o 1 ) N fikWlJj V <7 A (103mg, 0. ' 

7 4 5 mm o 1) ^Mx., 4 0°C^M&Ufc o 2 HflfO^ zfc (2 0ml) Kl^U 

25 BT^x^vV ( 2 0 ml X 2 ) "CtttH bfc 0 M§Jf ^ A Trf&fei 

- i^^y-is/mk^^x-mm t-hsl, 5- (-^vvi^^vo -ih- 

^^Y-^ (6 3mg, 3 8%) £#7c 0 
: 179- 181 °C 
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mMW 3 3 2 

(a) t e r t — 4- (t Kn^r^f^) \f-< V 1 -77/^ 

5 1- ( t e r t -Zf h^i/XA'tf—M V V s >- 4 ( 1 . 0 

g, 4. 3 6mmol) 07h7tKn77V (2 0ml) 0°C^T1M 
-*7^/7h7t Kn77^!K (4. 3 6ml, 4. 3 6 mm o 1 ) ^?jgT 

1J ^AtK^-^^AP^. 7K (10 0ml) I^^^/P (5 0mlX2) T? 

tH) till, tert-r/9VV 4- (fc Kn^^f^) fcV<yv^-l- 
7^/V/K^v'l/- h (7 1 5mg, 7 6%) £r#fc 0 

(b) tert-^f/V 4-[(lH — < l/&y—jV— 5 — 7< 
15 f-M txyi?y- i hC9^ 

t e r t -zf^;V 4— (fc KP^^f-;V) tT-^y v?^- 1 -^/V/J^-jy 
-h (200mg, 0. 9 2 9mmol) (D-^^ncr^^^ (6ml) W$L\^, 
M]xf^7$y (o. 15 5ml, 1. llmmol) , ^77M^ 
P7^K (0. 075ml, 0. 9 7 5 mm o 1 ) ^ri)0x.fc o 2H#Wft, ?X (2 
20 0ml) fcf L0. 5M-«tK*77 y ^Azk^-C P H=4 t 7nn*;^ 

(2 0mix2) -etttHbfco ^mm^m7kmm^^^^^^-vm.m\^±o 

^Mi±lftlibT#b^fc?«^ s N, N-^fMM75K (3 ml) 
ffU 4 T?#7c 1 H-^T isPS-As- 5 -^--^ (I25mg, 0. 92 

9mmo 1 ) , BtWtX V V A (1 2 8mg N 0. 92 9 mm o 1 ) , h9 
25 7*^7^=9^ (3 4mg, 0. 0 9 2 9 mm o 1 ) SriB^i, 6 0°C^M. 

U7t 0 i e#r«, 8 o °ck: #fi b7t 0 $ b ic: 5 rsfKjsk i m-/KM^ b y t7 ^ 

7KSSSRSr*D^. N tK (3 0ml) J£#L^nn/fr/KA (2 0mlX2) t?^ttlLfc 0 
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m^^^x-mm) xmmh-, t e r t-r/^vw 4-c (iH-^y^/-;v- 

5 f/V^-^rvO ^^/V] fcT^U v 5 ^- 1 h (9 0mg, 2 9 

%) 3r#fc 0 

(c) 5- (tvyi?y-4-^;^ -ih — <ls?-S—j\" ^j£Mk 
5 i£<D^£ 

t e r t-y^jV 4-[ ( 1 H-^ 5 -- f ;^^v-) ^^7V]t° 

S?^— 1 — #/V/J?^iyix— }> (8 1. 2mg, 0. 24 5mmol) (UN 

-mm-^^> (imi) ^*px.fc 0 iH#r«, Mraitut&^a^^ 

*9J-As (0. 5ml) *?^*?n,^—TA' (10ml) -CUflrUfco 

10 rttSritl^, $<JES£g|L5- (fc^yv^-4 — f/l^ b^v-) -1H — f 1/ 
• ( 7 1 m g , 9 5%) £r#fc 0 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 48 (2H, m) , 1. 90 (2 
H, m) , 2. 0 7 (1H, m) , 2. 8 9 (2H, m) , 3. 2 7 (2 
H, m) , 3. 8 6 (2H, d, J= 6 . 3 Hz) , 7 . 0 0 ( 1 H, d, 
15 J=9. OHz) , 7. 18 (1H, s) , 7. 4 2 ( 1 H, d, J= 9 . 0 
Hz) , 7. 9 2 (IH, s) , 8. 5 1 ( 1 H, br) , 8. 8 2 (1H, 
br) . 

mmw 333 

5- (2-7xr:;Pxhdrv/) -1H — { 
20 ##W4t?#fclH — (6 0mg, 0. 44 7 

mmo 1) ©N, N-v^^ W;^7 5 K (2 ml) f£#L\Z^ ^^y>>A 
(6 8mg, 0. 4 9 2mmol) % 3 f ;>7^=^ A (17 

mg, 0. 0 4 4 7 mmo 1 ) „ rz^-^/K/n 5 K (0. 061ml, 0. 4 

4 7 mm o 1 ) 6 0 °CKMU Lfc c 7 B#H8^ R]&tB&Wz ?w fr/UJ* 

25 (3 ml) % lM-7km^~T h V VJ*7kmm (4 ml) ^Px.«#bfc 0 tKS^^ 

*^^^®^tK (3 ml) ePi«#L^ 0 &&2kfiiflSN' 

h^97^- (^dri^-V/^^^P-cl^ai) T'ltlL, 5- ( 2 - 7 :* ^/Prc 
h=3r^) -1H — rv^/-;P (8. 4m g, 8%) <H#fc 0 
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MS : m/z = 2 3 9 (M+ 1) 

»J3 3 3 (Djfm\^mcxR^n^\ &.T\^i-mmm3 3 4~mmm 

3 5 0(D^%^r^Ufc o 
H»lJ 3 3 4 
5 5- (iy^u^fu fcVl^ h^is) -1H — 
MS : m/z = 18 9 (M+ 1) 
HJi^iJ 3 3 5 

5- {i/^nzf^/V^ h^is) -lH-^y^/-;V 
MS: m/z = 2 0 3 (M+ 1 ) 
10 MMiH 3 3 6 

5- (v^u^^f-v/yl^ -lH-^yyy-;V 
M S : m/ z- 231 (M+ 1 ) 

mmm 337 

3^ A- (1 H-^y^/-/v-5-^;m^) Tir^— h 
15 MS: m/z = 2 2 1 (M+ 1 ) 
3 3 8 

5- (2-^ h^rv^x h^vO -1H — fy^y-;P 
MS : m/z = 19 3 (M+ 1 ) 
MMffl 339 

20 5- (2-:7^y 3ri/rc b^v') - 1 H f 

MS : m/z = 2 5 5 (M+ 1 ) 
HMM 3 4 0 

2- ( 1 H — f ^^y— /V— 5 — f/l^^/) m^y-7i/ 
MS : m/z = 17 9 (M+ 1 ) 

25 mmn 341 

5- (fc°y^-2 — OVty^is) -1H-- f^-;V 
M S : m/ z = 2 2 6 (M+ 1 ) 
MMM 3 4 2 

5- (tfyv^-3 — v^^y) -m-^zs¥^-;v 
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M S : m/ z = 2 2 6 (M+ 1 ) 
3 4 3 

5- (t°y vis-A-^jv* y^is) -ih — fy^-;v 

M S : va./ z = 2 2 6 (M+ 1 ) 
5 MMffl 3 4 4 

2-[ (1 H—f^ff^-su- 5-< f/Uttis) ?*3-;V]^JVls 
M S : m/ z = 2 7 6 (M+ 1 ) 
3 4 5 

5 -[2- (1 H- \fxi-)V- 1 — f/U) xh^f^-iH — f>^V— 
10 MS :m/z = 2 2 8 (M+ 1 ) 
3 4 6 

2 -[ ( l H—4 i/pV-jv— 5 — Y ;vJr-*U) * mj a 

M S : m/ z = 2 5 0 (M + 1 ) 
HifeFlJ 3 4 7 

15 3-[ (1H — i^P^S-jV- 5 — fA-r^vO ^^]-<yy^Mj^ 
ifc^C : 158 — 161 °C 

mmm 3 4 8 

4-C (lHW^/-/V-5^/^) ^A-J^^;/- MJ A> 
M S : m/ z = 2 5 0 (M+ 1 ) 
20 ^ifeFlJ 3 4 9 

2 -[2- (iH-fy^-;v-5-^f;m^) xf;V]-lH-^y^yK 
-A— 1, 3 (2H) -v^i/ 
M S : m/ z = 308 (M+l) 

mmm 350 

25 2- (rb7k Kn-2H-t°7>'-2— f/^ h^^) - 1 H — f 
M S : m/ z = 2 3 3 (M+ 1 ) 

nmm 351 

#f 4 T*#t 1 H-^ 5 - ( 2 0 0 m g , 1. 4 9 
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mmol) ©7f7tKn77^ (16 ml) WMK, 0 °C^X %/# p ^^rf- J 
—}V (0. 315ml, 2. 9 8 mm o 1 ) N h V ~7 =.;V~foX 7 j y (4 4 2 
m g , 1. 6 4 mmol) „ ^y^T^/^^i'W h (5 3 4mg, 

1. 1 7 mmo 1) £An?U 3 0^mUKM-UV± o RJ&mm& 
5 ^JEE*^L#k;h,fc2S$£fc 1 M-7kmit1- h V VJ»7kWm (2 Oml) SrAn^L, 

g^^^w (2 0mix2) -ettfflu ^mm^m^Mm^^^y^j> > x^m'L 

fc a ^ tl^MI ti^llfcii^ y « 7 A ^ n t f ^7 7 ^ - 
bb*;vV^^/-^ — ^rf-^/fffflfe^^^^ttl) tUlL, 5- (>^ 
n^^-^/P^-^r^) -lH-^^7-/V (140mg, 4 3%) £r#7c 0 
10 ffitfe : 1 4 4 ~ 1 4 6 °C 
^IfeM 3 5 2 

5- (2-— fo7x/ ^r-» -1H f ^V-/KZ5^J5fc 

»j4t1lfelH-^^V-;V-5-t-^ (3 OOmg, 2. 2 4 
mmo 1) ©N, N-^f;^M7^K (6ml) 2-^a^-— f 

15 u^^-t?^ (497mg, 2. 46 mmo 1 ) N V 17 ^ (402mg, 

2. 9 1mmol) £r*P?U 1 2 O °C^Dift bfd 0 6B£f!S1£ x tK (20ml) \z: 
^Vmm=^^^ (2 0 mix 2) T^mUfCc fli^iMf^nv")^^ 

-f - (— ^^/wm^^x-mss xmm u 5- (2-=hn7xy^» 

20 -lH-^yy^V (5 7mg, 10%) £r#fc Q 

1 H — NMR (DMSO-d 6 ) 5 ; 7. 0 2 ( 1 H, d, J= 8 . 5 Hz) , 

7. 29 (1H, d, J=8. OHz) , 7. 29 (1H, dd, J= 7 . 5, 7. 

5Hz) , 7. 46 (1H, s) , 7. 60 (2H, m) , 8. 04 (2H, 

m) , 1 3. 1 8 (1 H, s) . 
25 miM@l 3 5 3 

5 - n^V^/M-^v-) - 1 H-4 >jfy-/V(D&J$ 

4 l H--f y^y*-;v- 5 -t-A ( l 0 o m g , o. 745 
mmo 1) (Drf7tKo777 (6ml) Wl&iZ-, OtllCt^n^^/- 
/V (0. 068ml, 0. 7 4 5mmol) s MJ7x^M77^y (2 2 1 
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mg, 0. 8 2 Ommo 1) % ^y^T^/v'^M^^W h (2 6 7m g, 
0. 8 9 5mm o 1) 3 0^ifflK:#fflLfc o 

b# tLfc?»fc 1 M-TkBfcffr*- b y $ J*7kmm ( 4 ml) , ^ p n 
tfvW* (3 ml) SriO^, 7kS£Bfofe^ Wtfzk (2 ml) U 
5 ^P$g £rl!S7]<}»-^ ^ f 9 A -c^fcJR b fc 0 r ft «r**t U# b ftTtaS & y # 

^/V-e^tB) -?*WRU 5- (S^ n^^^/V^-^v-) -lH-^^-;> 

( 2 4 m g , 16%) £r#fc D 
Sl£ : 141 — 142 °C 

10 

»J3 5 3(D^^5pCT^«rfT)feV> > JUT^-t-HJfeM3 5 4 -Ife&feM 
3 6 0<Dfc^&&^J&Lfc o 
HM#J 3 5 4 

5- (^a^T^vVtf-d^) -lH-^^y-;V 
15 MS:m/z = 231 (M+ 1 ) 
WJ 3 5 5 

5- (1 -fJ-jV— 2.--7^/ h^-y) -lH-^fW-/P 
MS:m/z= 2 6 9 (M+ 1 ) 

mmm 3 5 6 

20 5- (7F7kKn77^-3-^W^) -lH-^^Z-zV 
MS :m/z-2 0 5 (M+ 1 ) 
3 5 7 

5- (2 f^i/- 1 -^^=n -lH->f^/-;P 
MS :m/z = 2 0 7 (M+ 1 ) 
25 HJfe^lJ 3 5 8 

5- (V^nr^Vl^^) -1H — f^/-;P 
MS : m/z = 18 9 (M+ 1 ) 
HWJ 3 5 9 

5-[ (2 vL^*y;V) t^>]-lH — OPS—A' 
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MS : m/z = 231 (M+ 1) 

MMM 3 6 0 

4 — [1- (lH-^y^/-/V-5 — f/V^-^v-) =c^/U]^<^=^hVA^ 
1 H — NMR (CDC 1 3 ) 6 ; 1. 64 ( 3 H, d, J= 6 . 5 Hz) , 5. 
5 3 4 (1 H, q, J=6. 5 Hz) , 6 . 9 2 ( 1 H, d , J= 2 . 2 Hz) , 
7. 10 (1H, dd, J=9. 0, 2. 2 Hz), 7. 36 (1H, d, J= 9 . 
0 Hz) , 7. 5 2 (2H, d , J= 8 . 2 Hz) , 7. 6 2 ( 1 H, d , J= 8 . 
2 Hz) , 7. 9 0 (1H, s) , 10. 9 1 (1H, br s. ) . 
MMffl 3 6 1 

10 2- [ (lH--fy^y-;W5 — iiV-lr**/) *^-;V\ ^y^7^©^ 

MMM 3 4 6 -C#7t 2 - [ ( 1 H f l/pV—As— 5 { * 

MJ^ (70mg, 0. 28 lmmo 1) COy^ h7t Kd77^ (8 
ml) mm^, Tk&fcV?- VITA'S — (4 4mg, 1. 12mmol) & 

^V^^/-^ (i%-tv-=e-=ttK) -e^tU) tffflfsnu 2- [ (ih- r 

^^-;W-5--i';Wv') ^/v] -<y^7 5y (5 2mg, 7 4%) £r 

20 1 H — NMR (DMSO-d 6 ) 6 ; 1. 8 0 (2H, br s. ) , 3. 
80 (2H, s) , 5. 16 (2H, s) , 7. 08 (1H, dd, J= 2 . 
2, 8. 8 Hz) , 7. 2 3 (1H, m) , 7 . 3 1 ( 2 H, m) , 7. 4 5 
(3H, m), 7. 94 (1H, s) , 12. 90 (1H, br s. ) . 

6 1 (D^m<zmVXfcJfc%ftt£\t\ ^Tt^titt^]3 6 2.<Dft&m 
25 «r#J&Lfc„ fcfcU MM 3 4 8-C#btLfc4-[ (lH-^f^V-/V-5 

I'/V^vO h y ^j^kli^/Co 

HJfe^J 3 6 2 

4- [ (1H — < As$r*r*/) *=J-;V\ ^^;V7^ 
jft& : 197—198 °C 
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b/c 0 fcfc U MMM 3 4 7 "Ctbilfc 3 - [ ( 1 H--Y 5 
HJfcM 3 6 3 

5 3- [ (1H — { jv^r^cz/) -<y^7 5^ 

jgkj& : 179 — 183 °C 

^W(l3 6 1 ©#fe|cJp£TKJES&'ff>5:V\ WT^^rflUfeM 3 6 4(D\\^m 
%&f& bfc 0 fcfc U ^lifcfl! 3 6 0 T*# fcfrfc 4 - [ 1 - ( 1 H — f l/#S-/l> 
- 5 — f/Pt^r^) oc^J^O-y- }s y jv%mM\^J%^*L 0 
10 HJfeM 3 6 4 

1- {4-[l - (lH-^y^/-;^-5 — f/^drv-) ^ 

1 H — NMR (CDC 1 3 ) 8 ; 1. 64 ( 3 H, d, J= 6 . 4Hz) , 3. 
8 1 (2H, s) , 5. 29 (1H, q, J=6. 4Hz) , 6. 97 (1H, 
15 d, J=2. 2 Hz) , 7. 06 (1H, dd, J-8. 9, 2. 2 Hz) , 7. 
2 6 (3H, m) , 7. 3 4 ( 2 H, d, J= 8 . 2 Hz) , 7 . 8 4 ( 1 H, 
s) . 

mmm 3 6 5 

5- (rf7t KP-2H-fc°7>'-4 — f/l^-^vO -1H-- fy^Y-;KD 

20 

4 -C#fc 1 T >^-J^- 5 -^--/V ( 1 5 0 m g , 1. 12 
mmol) ©Th7k Fp77> (6ml) ^yfc, 0 < Ctt4-t Kn^v'r 
h7t Kn (0.107ml, 1. 1 2mmo 1 ) , MJ 7x^/^7 

j-y (2 9 3mg, 1. 12mmol) „ 4 0 % — ^x^T/^/^^^k 
25 ^ h- (0. 5 17ml, 1. 1 4 mm o 1 ) £;&P*., 30Mi 

(X fc Fa- 2H- t°7^-4--f^^- d r-» -lH-^y^/-;V (11 
4 m g , 4 7 %) £#7t 0 
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Bfcjfe : 151-153 °C 
MMm 3 6 6 

5-c (i — fy/c tvuf^y — rvi/) t^>]-iH--fy^/-;v 

5 ^»J4 2-e#7t5- (tf^U > J >-4--r/V^-^v') -1H — 

(8 0mg, 0. 3 6 8mmol) (2ml) fclSU 7thy 

(0. 031ml, 1. 10 mm o 1 ) % g^gfe (0. 105ml, 1. 84 
mmo 1) ^jgTLfco ^<D^ IsQzfcMfcfo ^5S^ MJ !7 A (1 1 6mg, 
1. 8 4mmol) ^Dx.fc 0 1 35JCPJ*©T"fe h >\ i/TZ/ 

AtK^^^Dx. n 3k (2 0ml) »U ^nn2fr/W» (2 0mlX3) 

n n xK/Vi^y/ ^ $ J — jV (P/o-7^^77W ^tB) T'»SL, 5-[ (1 
15 — — ^^]-lH — f (3 0 

m g , 3 1%) Sr#fc 0 
MM. : 1 2 5 ~ 1 2 6 °C 
3 6 7 

jx^vv 4— ( 1 H — is&^S—tV— 5 -^M=3riX) a^^if^/V/}?^ 
20 i/l^- b 

4 -C#fc 1 H f Z/#S-JV- 5 - Or- A* ( 1 . 0 g, 7 . 4 5 

mmol) ©7h7t Kn77^ (4 0ml) ^^{31, 

Kp^tv'^ n^^->7V^/V#dr->l/- f (1. 44ml, 8. 95mmol) , 
h y ^rc— A*^^ > (2. 1 5g, 8. 2 0mmol) , i?;l/7 y 

25 ^/t'tff^v'W h (3. 34g, 11. 18mmol) Ml;t, 1 B#^fI^S.fc 

#itb^ 0 l^ftmib ^?«^^raiib#b^L^«^v'y^^y7 7A 

ttj) tflb 4- (1H — (is PS -As— 5 — (A>ttis) ^>?v^ 

*^->>%;is7$*i/U- h (9 2 8mg, 4 3%) £r#fc 0 
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MS : m/z = 2 8 9 (M+ 1 ) 
mMM 3 6 8 

3 6 7 T?#7trc^7V 4 - ( 1 H f "S^S—As- 5 — f 

5 ^ a^^1^#/V/jf=¥v'I/— h (7 2 8. 4m g, 2. 5 3 mm o 1 ) £r7 $ J 
-/V (2. 5ml) % ff7t Kn77^ (2. 5 ml) fc^?U 2M-2fcBfcfb 
y^^ATKffiSft (2. 5 3 ml, 5. 0 5 mm o 1 ) ^?jfTL-7fc 0 2 B^ffi^, M 

J^?M^I^§rte^liU#b^bfc^SSf, tK (5 ml) mmMVIto ^(Di^mWt^: 

10 & N (lH-^y^y'-;W5 — f/V^-^V) n^^i^V^/V^ 

l^m ( 3 8 1 m g , 5 8%) £r#7t 0 

'H-NMR (DMSO-d 6 ) 8 ; 1. 47 (2H, m) , 1. 65 (2 
H, m) , 1. 7 8 (4H, m) , 1 . 9 1 ( 1 H, m) , 2 . 1 0 ( 1 H, 
m), 2. 2 4 (0. 5H, m) , 2. 3 6 (0. 5H, m) , 4. 24 
15 (0. 5H, m) , 4. 4 7 (0. 5 H, m) , 6. 98 (1H, m) , 7. 
2 1 (1H, m) , 7. 4 0 ( 1 H, m) , 7. 9 0 (1H, s) , 12. 
8 4 (1 H, b r ) . 
MMM 3 6 9 

4- (1 H — fy^V- /V- 5 --f As^r^Zs) a^^ih^/l^dM^ K<£> 
20 ^ 

JfeWJ 3 6 8 tll/c 4 - (lH-^f ISPS—A'— 5 -/f^t^'» >^ 
tV«y| (2 8 0mg, 1. 08mmol) ©N, N - ^/Vsfr/U A T 
5 K (1 0ml) Sftjy^^A (1 7 3ml, 3. 2 3mmol), 

^y7nt>x^7^ (0. 7 5ml, 4. 30mmol) &%QjL1t e r. 
25 ^CT^-TtK (1ml) ^*0;U^?LfcfL 1-^/1—3- (3' -v^ 
$y7°n tf/P) ^ K • — mmM. (309mg, 1. 61 

mmol), tKn=3r^y/MJ7^-;V (16 0mg, 1. 1 8 mm o 1 ) 

v>7 ^-yU-T 5 7 fcVlx) ^ K • -fiHl (309mg, 1. 61 
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mmol) N t KP^v'-Oy h V TV*-;V (1 6 Omg, 1. 1 8 mm o 1 ) 

srii^pu^o 7mm&, Kmrn^mmmmi-hv^^mm^n^ ?k (1 

0 0 ml) \ZJ&\MW.^)V (5 0ml X 3) N ? n n 1£;VJ>> (2 0 mix 2) T? 

(1H — < is^V-fr- 5 — T/^^v') ^n^fy^;V*>f ^ K (2 6 
5 m g , 9 5%) &#fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 45 (1H, m) , 1. 66 (3 
H, m) , 1 . 9 4 ( 2 H, m) , 2 . 1 1 ( 1 H, m) , 2 . 2 6 ( 2 H, 
10 m) , 4. 35 (0. 5H, m) , 4. 65 (0. 5 H, m) , 6. 85 
(1H, s) , 7. 15 (1H, m) , 7. 37 (2H, m) , 7. 56 
(1H, m) , 8. 05 (1H, s) , 13. 01 (1H, s). 
MMM 3 7 0 

[4— (1H — { 5 — l/V^r^^) n^^v-vP] ^ ^ y -,kt) 



W^3 6 7t1#)tx^ 4- (lH-^^V-^-5-^Vl^r^v') 
^ a^^ri^^^7 7V/K^^W— h (10 Omg, 0. 3 4 7 mm o 1 ) ©f h 9 t 
KP77^ (2ml) jgjftfc:, ^ftyWTA'^^A (5 2mg, 1. 3 
9mmo 1) Sr^Dx:, SltfftbfCo 2B#RQ# N S^M^^Tk (52^1) N 2M 
20 -Tk^b-^- f y t7^7K^ (0. 104ml) , 7k (0. 15 6ml) ^M, 

a fc:V^-^/V^Dx.M^^^ 3&BE«ifi^$£ifcU [4- (IH-^f^ 
-;V~ 5 — -X/l^f-=*f;X) i/^n^drvvlXJ^ (7 2m g, 8 4%, 

trans/cis=4/l) ^#fc 0 
25 1 H — NMR (DMSO-d 6 ) : 1. 04 (1. 6 H, m) , 1. 33 (3. 
8H, m) , 1 . 7 9 (1 . 6H, m) , 1 . 9 5 ( 0 . 4 H, m) , 2. 
11 (1. 6H, m) , 3. 2 4 (2H, m) , 4. 18 (0. 8H, m) , 
4. 4 2 (1H, m) , 4. 5 5 (0. 2H, m) , 7. 0 1 (1H, m) , 
7 . 1 9 ( 1 H, s ) , 7 . 3 9 ( 1 H, m) , 7. 90 (1H, s) , 1 



15 &m 
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2. 8 5 (1 H, s) . 

mmm 371 

l-[4- (lH-'f l/^y—Sls— 5 — f/t^drv') DA^f^^y/^ 

5 3 6 9 -e#7t 4 - (lH-^f >"^y*— /V— 5 — f /l^^f n — dp- 

t>*M>t5 K (lOOmg, 0. 3 8 6 mm o 1 ) <DT h 7 t Kn77V 

(3ml) ^^(C, **flj!J^A7^$-9A (5 8mg, 1. 5 4 
mmo 1) ^AP^, mffilsfr a 6 mmm, BJfcm&fcfoTk (0. 0 8 7ml) N 

2 M-TK^-t" h y VJ±7kmm ( 0 . 176ml) , ?]C (0. 2 6 l m l ) 

(i%-r^^=-T7k) x-mta) -e»$^U i-[4- (ih — 

yr—/l,— 5 _^ 7 ^dr>x) ^ n^dri//^]^ f (4 9mg, 5 2%) 

15 1 H — NMR (DMSO-d 6 ) 6 ; 1. 0 2 (2H, m) , 1. 2 8 (3 
H, m) , 1. 5 2 (2H, m) , 1. 7 9 ( 2 H, m) , 2. 0 8 (2H, 
m) , 2. 3 9 (2H, m) , 4 . 1 8 ( 1 H, m) , 6 . 9 8 ( 1 H, 
d d, J= 9. 0, 2. 0 Hz) , 7. 1 9 ( 1 H, d, J= 2 . 0 Hz) , 7. 

3 8 (1H, d, J=9. 0Hz) , 7. 90 (1H, s) , 12. 8 7 ( 1 H, 
20 s) . 

MMM 3 7 2 

4- (1H — As— 5 — iVl^f-drv") n^dMiV -JV(D-&Fk 

(a) 4- h7t Kp- 2H-tf7y- 2 — ( jVTt-^Zs) is? p^^l?- J 

25 1, 4~i/? (4. Og, 3 4. 4 mol) O h;l/xi/ (8 

0ml) Sa»!l"CBW4#Ji& (©p n n ^ :Dowex50Wx8, ^!7^5 

ftjlsftl/sS-— ^ 8 0 0mg) \ i?tKnt 0 7y (1. 8 9ml, 2 0. 7 
mol) SrifcTU ^»L/c 0 1 7ffi|, K^^^-fe^-f h Sifi U 3$£3r 
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/Bm^^-vmm) x»mmu 4- (ff7tKn-2H-^7>-2-^ 

Jr^ri/) i/fu^Jr-y-J (2. 6 9g, 6 5%) £#fc 0 

(b) 5- {[4- (7h7tKn-2H-t°7y-2 — Ov^^y) ^ p 
is /U] - 1 H--T y^v-/^-^ 

5 4 T*#fc 1 H r >#*S-A<- ( 2 5 0 m g ) (Dff7tK 

P777 (15ml) fcgtfSU:, 0°C^T4- (f f7 t Ko-2H-fc°7>- 2 
— ^n^drfy-A (3 7 3mg, 1. 8 6 mm o 1 ) N hV "7 
a ~7V* x 7 y >- (538mg, 2. 05 mm o 1 ) % ^^>^;VT y^TJ/V^ 
^rv'W f (6 6 7mg, 2. 2 4 mm o 1 ) £#P;i, 1 ^W&MWi^U. Lfc 0 

$c (5 0ml) ^rTJP^, ^nn*;^ (5 0ml X 2) -CttfcBbfco ^^HS^I^ 
fB^7K-e»U N ^tL^r^7icM^^^!7A-e^b7c 0 r^MJEMgu 

T# bHfc^S^ V 1J 7J -^/V^7 7 A -7 XX ~* V ~7 y ~ y/@^3^/V 
T^fcB) -CSiL, 5- {[4- (fh7tKo-2H-t°7y-2-^/^ 
15 */) ls-7 xi ^ ^r^riy} -lH-^y^7-;V (2 4 4mg, 41%) & 

(c) 4- (1H — ils^S—As— 5 — ^/^=ar-» i/^ u^-^lhy — ;KZ)^ 

5- {[4- (7b7tKn-2H-tf7>-2 — f/W-=¥^) i/pu^^cl/ 
20 /P]t^r^} - lH-^y^y-;V (2 3 2mg, 0. 7 3 3mmo 1) 

(i omi) mw.K, mvmm osa^ ■. d owe x 5 ow x 8, #tr*r 

A** , 4 6mg) ^P*^ 5 0°C(c:#^L7c o 5 B#^, SJESSSfc 

•7f^77^- (^p^VAyVyV-yV^ffi) tilb, 4- (1H — f 
25 >-^y*-7^- 5 — T/V^-^iy) v-^ n^=3rihy-/P (13 2mg, 7 8%) §r# 
fc„ 

fifejft : 1 1 2 ~ 1 1 8 °C 

»J3 7 2(D^-^{cI^CT^^ : fT^V> % ^T^-T||JtM3 7 3 <Dfc&fo 
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mmm 373 

3- (1 H— fy^-/w- 5 — (A^Hr^i/). l/fu^^y—A' 
1 H — NMR (DMSO-d 6 ) 5 ; 1. 0 4-1. 3 7 (2. 5 H, m) , 
1. 6 0- 1. 7 8 (5H, m) , 1. 99 (0. 5H, m) , 3. 51 (0. 
5 5H, m) , 3. 8 9 (0. 5 H, m) , 4. 2 0 (0. 5H, m) , 4. 
51 (0. 5H, d, J=4. 0Hz) , 4. 6 1 (0. 5 H, m) , 4. 64 
(0. 5H, d, J=4. 6Hz) , 6. 98 ( 1 H, dd, J- 2 . 4, 9. 
0 Hz) , 7 . 1 8 ( 1 H, m) , 7 . 3 9 ( 1 H, d , J= 9 . 0 Hz) , 7 . 
9 1 (1H, s) , 12.86 (1H, s) . 

io mmm 372 (D^m-m c-csj&srfr &v\ wrK^-rmmm 374 <o\\&m 

Sr^Lfc 0 fcfcU ffi^J10|sB-l, 3 n^v^ ^^-^£rjl^fc 0 

HJfeM 3 7 4 

3- (1H — f^^V— 71^-5 — f/l^^v') v^^u^^^/-^ 
: 147 — 148 °C 
15 Hifrfcl 3 7 5 

2 -[4- ( 1 H-^ y 5 fcf^y 1 — T/V]^^ 

mmm 4 2 -e#7t 5 - (tr-^y i^v- 4 — r/^^i/) - 1 h — r isps-A* 

(3 1mg, 0. 143mmol) ON, N-^fMM7 5 F (1ml) 
20 mm<l^ 2-Z?u^3z? / -/U (0. 0121ml, 0. 17 1 mm o 1 ) N M 
mXVVJ* (4 9mg, 0. 3 5 7mmol) &jjQ*_1t 0 1 7 2-^n 
^-^^7-/^(0. 012 1ml, 0. 1 7 1 mmo 1 ) ^ii^PbfCo ^ ^^2 

25 y^/-/vX (1 %-Tl/^=-T7k) T«mm) tftlL, 2 -[4- ( 1 H— -f 
l/P^S-As- 5 --f/l^df-^) fc°^y 1 --T/P]rn^y ( 1 4 m g , 

3 8 %) £r#7c 0 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 6 2 ( 2 H, m) , 1. 9 (2H, 
m) , 2. 25 (2H, m) , 2. 39 (2H, t) , 2. 73 (2H, 
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m) , 3. 47 (2H, dt) , 4. 30 (1H, m) , 4. 36 (1H, 
t) , 7. 00 (1H, d) , 7. 21 (1H, s) , 7. 49 (1H, 
d) , 7. 90 (1H, s) , 12. 87 ( 1 H, s) . 

»J3 7 2 (b) (D^m-m CXR^ff^\ ^T^/TtHlM3 7 6© 
5 'fbg^Sr^Lfco 
3 7 6 

tert— ^^vV 3— (lH-^yy/-;P-5-^;Vt^) fcf^y^ix— 

1 — X/l'sF^ci/U— h 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 2 2 - 1. 3 7 (1 0H, m) , 
10 1. 7 2 (2H, m) , 1. 9 2 (1H, m) , 3. 3 2 (2H, m) , 3. 
5 5 (2H, m) , 5. 3 2 ( 1 H, m) , 7 . 0 0 ( 1 H, d d , J- 2 . 
3, 9. 0 Hz) , 7. 2 2 (1H, d, J= 2 . 3 Hz) , 7. 4 2 ( 1 H, 
d, J=9. 0 Hz) , 7. 9 1 (1H, s) , 12. 8 9 (1H, br s). 
mtfcffl 3 7 7 

15 5- (h°-<y 3 — f^^Z^) - 1 H — 

Mt&W 3 7 6 "C#fc t e r t - 7*^~;U 3 - ( 1 H--Y Isf^—As— 5 — 
^^vO S?^- 1 -^/V/J^v^- h (15 0mg, 0. 47 3 

mm o 1) (D^ZS-jV (2 ml) Stet4N-M-mfVf 
W. (lml) ^P^ifCo 3tflt, SK*Hlb#bn^:aaESr^^y-/Wc»# 

20 U 2M-7k^^- b y ?^7M£f£-CpH = 8~9 £ U r Sr^ffiMt Lfc 0 

^ao*/i/V^^/-^/ (1 -C^ffl) Ti*glU 5- 

(t°-<y v?^- 3 — (jV3r*ci/) -lH--fy^-/V (10 4mg, 6 5%) 

25 1 H — NMR (DMSO-d 6 ) 6 ; : 1. 55 (2H, m) , 1. 74 (1 
H, m) , 1. 9 8 (1H, m) , 2. 7 0 (2H, m) , 2. 8 5 (1H, 
m) , 3. 16 (1H, m) , 4. 34 (1H, m) , 7. 0 4 ( 1 H, 
dd, J=2. 2, 9. 0 Hz) , 7. 25 ( 1 H, d, J= 2 . 2 Hz) , 7. 
4 2 (1H, d, J=9. 0Hz) , 7. 9 2 ( 1 H, s) , 12. 9 2 ( 1 H, 
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s) . 



mMM3 7 2 (b) N WI3 7 7 (D#mz.mCTBi}&%ft^\ 
^WlJ3 7 8 ^^&1^J$L7t 0 fcfcU t e r t -r/^vP 3 - t Ko^^ 

5 mmm s i s 

5- (fcfn y >>y-3— f/l^^) -lH-^^V-A- 
1 H — NMR (DMSO-d 6 ) 5 ; 2. 08 (2H, m) , 3. 17-3. 
3 8 (5H, m) , 5. 0 4 ( 1 H, m) , 7. 02 (1H, dd, J=2. 
2, 9. 0 Hz) , 7. 23 (1H, d, J=2. 2 Hz) , 7. 4 5 ( 1 H, 
10 d, J=9. 0Hz) , 7. 9 5 (1H, s) , 12. 9 7 (1H, s) . 



»J3 7 2 (b) , ^»j3 7 7 (D^m^m^xR}t^n^\ sxT^-r 

MM 3 7 9 ©{t^fe^cLfco fcfcU »J3 2 2 (c) T#7c t e r t 
-zf^~;v 4 - t Kn^i/Tif^y- 1 -^/WJ^v-l/- h Srf*^^V^ 0 
mfe^tJ 3 7 9 

15 5- (T^y<^~ 4-4 -1H — {Is^lS—Ao 

m& : 159 — 160 °C 

HWJ3 7 2 (b) ©;^fc3|SCT^jES;<HT>S:v\ &TK^i-£E660»J 3 8 o © 

ib&m&&J&Vfr 0 fcfcTU HJfcfll 3 2 3 (a ) tlfc trans-2- (4 - 
tKP^^P^iz/V) — 1 H — i y^T V K— A'— 1 , 3 (2H) — i?*^ 
20 SrmMSHcJHv^o 
HJfeM 3 8 0 

c i s — 2 -[4 - (lH-^y^/-;v-5-^;i/t^f>') u^^i/M — 
1 H — f y-f >- K— 1 , 3 (2H) -v^i/ 
: 1 9 4 — 1 9 6 °C 
25 HJfeM 3 8 1 

c i s— 4- (1H — T^V-A'— 5— fAoJ-^vO n^^rf- >7 $ 



ili3 8 0T#tc i s-2-[4- (lH-^y^/-;V-5-^;m 
vO v/^ n^s/^]- i f y K-Zl'- 1 , 3 (2H) -v^y (10 
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Omg, 0. 2 7 7mmol) t3 0%-^f;V7r/-^;-;Vj^ (l. 
0ml) ^P^.fc 0 2 2 Wm%k, 7k (2 0ml) Kl^L®^^^ ( 2 0 ml X 

2) tittiU ^IS^^M^^^^A-c^L/bo r.ti^^ffm«iu-c 

5 ci n 7Y,;VJ*/^ $ J -;\>/ ( 1 %-T>^=-T?]0 X^B) ""CftM U c 

i s-4- (1 f i/^y*-^- ^ a^=¥f->T$ V (3 

6 m g , 5 7%) £r#7t Q 
B<,& : 144—146 °C 

»J3 7 2 (b) <D^^cTas£?T&i\ siTi^irmmm s s 2 © 

10 te^)£r^Ufc 0 fcfcU »F!J3 2 6 (d) T?#fcc is-2- ( 3 - fc K 
ct^rv/v'^a^drv'/V) — 1 H~4 >" K— /V— 1 , 3 (2H) — i?$rlst:& 

mi&m 3 8 2 

trans-2 — [3- ( 1 H-^ 5 -^;^^f^) v-^n^^v- 

15 ;^-iH-^y^yK-^-i, 3 (2H) 

Il£ : 1 9 7~1 9 8°C 

mmW'\3 8 1 (D^^CT^^*?^, £lTi^t«3 8 3©» 
^J&Lfco fcfcU HJ£^J3 8 2T?^Lfc c i s-2-[3- (lH-^> 
^y*-/V-5 — f/V^-^--» n^i//!,]- 1 H-^ y-f y K-;V- 1 , 3 

20 (2H) -^^^mn^m^^o 
mMm 3 8 3 

trans- 3— ( 1 H-^ Is^S—As- 5 — { /V&^iS) ^ n^^lh^T 5 
>■ 

WlA : 1 7 9 — 1 8 0°C 
25 mmm3 7 2 (b) % »|3 8 l©^jSfeK:3pCTSJE&SrfT55iV\ EATfc:^-*- 

mmmz s 4<D4\&vo&&&L,it 0 Ttfcu §fefe$i3 23 ( c ) -t?#^ c i s - 

2- - 1 H — >f V 4 V K — /V- 1 , 3 (2 

H) -^y»i:fflv^c 0 

mmn 3 8 4 
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trans-4- ( 1 H — 4 V^V — ;V- 5 — { jV$~%-ls) ^P^fyT^ 
1/ 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 16 (2H, m) , 1. 34 (2 
H, m) , 1. 69 (2H, br s) , 1. 76 (2H, m) , 2. 01 
5 (2H, m) , 2. 6 4 ( 1 H, m) , 4. 19 (1H, m) , 6. 9 7 
(1H, dd, J=2. 4, 9. 0 Hz) , 7. 19 (1H, d , J= 2 . 4 
Hz) , 7. 38 (1H, d, J=9. OHz) , 7. 90 ( 1 H, s) , 12. 
8 7 (1 H, s) . 
Hlfj 3 8 5 

10 c i s — 3- (1 H--T l/Plf—As— 5-4 s^^i/) i/^B^ty7$j/© 

(a) trans-3- (1, 3-^tKc-2H-^y 

^Ml!3 2 6 (d) T?#fcc i s — 2— ( 3 - t Fo 3r n^^r v^A) - 

15 lH-^y-fyK-;P-l, 3 (2H) -v^^ffiV\ HJfe^J 3 2 3 (b) CO 
Zfrfe^C-CKJ&Sr^TVX trans-3- (1, 3 - v^=3r V - 1 , 3-i^fc 
Kp-2H — f f/V) *>^T3^#->7l' 4 — — h v-^^y^ 

(b) trans-2- ( 3 — t Fn^Vv/^ tt^=5f vvV) — 1 H — f y^fy 
20 K— 1 , 3 (2H) — S^VCD-g^ 

trans-3- (1, 3 - v^=^y — 1 , 3-i?tKa-2H — { V 4 y V 
— ;V—2-^/V) v^n^^vvV 4-^hn^/x-f^\ HSfeM 3 2 
3 (c) <0^^fc2pCT^J5£:Sr^fV\ trans-2- (3-t FP^^^n 

■^^a-) -ih — ry-fy-K-A-i, 3 (2H) -^^*#^ 0 

25 (c) cis-3- (IH — fy^V-A- 5 — fA^^y) Zsfn^^y 



T 5 

#%^J4 t*#fc 1 H->f 5 - ( 2 0 0 m g , 1. 4 9 

mmo 1) (DT ^7tKP77> (1 5ml) MWK, 0°ClZX t r a n s - 2 
-[3- (i h — fy^-;v- 5 — << jvJr**/) ^P^^]-iH-^y 
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4 1/ 1, 3 (2H) (3 6 6mg, 1 . 4 9mmo 1 ) „ h ]) 

•7^=.;V^^7^ is (4 3 0mg, 1. 64mmol) N 40%-^^7 
y^M^r^Wf-^nn^yit (1. 0 3ml, 1. 7 9 
mmo 1) ^iTL, lB#TO^i-#Mbfc 0 RJtS^Sr«JE* 
5 Jfcb#kjftfc2fctfE£* n (5 0ml) fc«tf*U 1 M-*^^ h 1J # 

A7X^M (2 0ml) 1:i»Lfc 0 ??t)\ ^on*;^ (2 0ml) T?ttffiU 

10 3^9 J ->v (6 ml) ^Pi, 1 5£^3S$£Lfc 0 3 B£|SJ^ % S^TrteMtb 

/W^nn^V^y-/V/ (1 %-T^t-T7jO Tigfctj) T?*MHU 
c i s — 3- ( 1 H--f l/#l/ — }\>— 5 — -T/V^-drv') d^a^th^T ^ ^ 
( 9 8 m g , 2 9%) £r#fc 0 
15 'H-NMR (DMSO-d 6 ) 5 ; 0. 9 2-1. 3 2 (4H, m) , 1. 
4 5 (2 H, s) , 1. 6 8 (2H, m) , 2 . 0 4 ( 1 H, m) , 2. 1 
7 (1H, m) , 2. 6 3 ( 1 H, m) , 4. 2 0 ( 1 H, m) , 6. 9 8 
(1H, dd, J=2. 4, 9. 0 Hz) , 7. 19 (1H, d , J= 2 . 4 
Hz) , 7. 3 9 ( 1 H, d, J= 9 . 0 Hz) , 7. 90 (1H, s) , 12. 
20 8 7 ( 1 H, s ) . 

mmm 140 ©^t$i:tg£^f*v\ un^irmmm 3 8 6 — 3 8 7 

(D\Y&mi£'&l& bfc 0 fcfU mm 3 8 4 T?#fc trans-4- ( 1 H-^T 
-y^S— >\>- 5 — tVi^"^) v^^yT^y^WMKm^fra 
MMM 3 8 6 

25 trans-N-^-4- ( 1 H-4" Is? if— )V— 5 — f /V^vO a 

MS:m/z = 2 8 8 (M+l) 
3 8 7 

trans-4— ( 1 H-^ y^/-^- 5 — f —N — 4 y7°o tV^ 
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MS : m/z = 2 7 4 (M+ 1) 
mt&m 3 8 8 

trans - N — is? n ^<l^f-;V— 4 - ( 1 H-^f >^-J— A— 5 --f yV^-^f- 
M S : m/ z = 3 0 0 (M+ 1 ) 

mmm 3 8 9 

trans-4— ( 1 H — < As— 5 — i -N, N — it^^/V 

10 HJfeM 3 8 4 -e#/c trans-4- (1 H--f V^y*— /P- 5 --jVl^df- 
vO t^u^^l^T^ ^ (0. 044 g, 0. 19mmol) , ;^7*M7 

K (0. 04 Og, 1. 3 3mmo 1) ©^^/-;I/ (4ml) 
m. (0. 0 5ml, 0. 87mmol) &Jn;tT 1 5 5H*#Lfc«*iftU 
JikMik^VM-f- hV (0. 0 5 5 g, 0. 8 7mmol) fc&D*., fCI 

/3o%-m=r*=3oo/io/3 -cmm) x»mm i^tc 0 mmmm'm 

^-^M^mtlsf^k^, IN-il/^x^V^r* (0. 5ml) &m 
x.7c G tffffl ^mW-^WW^-^-^'^fti > h y (30) L7c#. iss-r^ 

20 n tiC £ 19, trans-4- (1H f /V- 5 — «-f As***/) — N, 

N-vM^/l'V'^ n^^lMyrS y ♦ — (0. 04 0 0 g, 8 6%) £r# 

7C Q 

MS:m/z = 2 6 0 (M+ 1 ) 

M^J3 8 9<Z>;fr^2|SCT]*;S&^ftV\ ^Tf-^«l»!l3 9 0 <Dik&Vo 
25 Sf^^bTto 
^JfeM 3 9 0 

trans-4- ( 1 H — i y ^"y*- — )V— 5 — i As^^i/) — N — Zfu \fA>ls# 

u^^r-y-l/T $ y • — 

MS : m/z = 2 7 4 (M+ 1) 
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HJfeM 3 9 1 

trans-N- [4- ( 1 H--Y i^;A- ?V— 5 — <4 As$r*r is) ffv^^is 

3 8 4 -e#/c trans-4- (1 H { Is 5 —^AsJr* 

5 i/^ ^ih^T^ >- (0. 1 0 0 g, 0. 4 4mmo 1 ) CON, N-v^ 

fWA7^ K (5ml) MM (0. 0 3 3 g, 0. 5 8 mm o 1 ) N 
MJxf^T^y (o. 12ml, 0. 8 6 mm o 1 ) N 

h V T^—JV (0. 0 8 8 g, 0. 6 5 mm o 1 ) > 1 -rn^vi^- 3 - (3 ' - 
3vVT $ J \f;v) 5 K • (0. 1 2 4 g , 0. 65 

10 mmol) &ttl*-Xm&.fflfcV1t 0 ZN-jmtikV^y^kmm (2m 1) 

itLS&<ft^Lfc^ 7Xi^Px.T^fe h^rcv/g^^^^/p= l/i -C3IU 

i^U @#£$lt®U jftBETtCT^afti-S^^lCj; 59, trans-N- [4- 
15 (lH-fy^^-5-/W^) ^n-^v^] TirhT5: K (0. 
0 9 7 g , 8 2%) £r#7ho 
M S : m/ z = 2 7 4 (M+ 1 ) 
MMffl 3 9 2 

t r a n s — N — =c^-;V— 4 — ( 1 H — { ls#*S*— JV— 5 — ^f/l^dr^) ^ n 

20 —^I^T 5 >- • — i»±&CD^J5£ 

zK^By ^^i^T7^5 — (0. 04 0 g, 1. 0 5 mm o 1 ) COT h7t K 
077^ (5ml) lUfe^J 391 T#7C trans-N- [4- (1 

H — f l^^^/^—jV— 5 — f/K^/) ->^P^drv^7l^] TirhT^K (0. 0 6 
6g, 0. 2 4mmo 1) Sr^P^U 2)Bfi&S$£ bT 1 20#^ii^Ufc o mm^km 

25 -C^SP U 7k ( 0 . 0 5ml) , 2 N-7Kg£fet- b y V J±7kmWt ( 0 . 10 

ml) , 7jc (0. 15ml) COimKmr^fcCO-h, »«rt7^ MltlgiJ 
bfco i&Wz&i/V ft^/ls? n-v h^77^- (^ n n^/i/A/^ ^7 — 7^/3 0 

%-T^-r*=i o/i/o~i oo/i o/it» -e»Mb/t 0 mm 

It 1 N-ti/i^xf (0. 5ml) SrAnfcfc, 
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trans-N-xf>-4- ( 1 H~4 l/jf-S—A'— 5 --f /l^df >-) t=* 
^IJ-^T 5 ^— ( 0 . 0 5 7 g , 8 0%) £#7t 0 
MS : m/z = 2 6 0 (M+ 1) 

5 mmm 140 ©^^^cr^js^T^v^, ^Tt/Tt»j 393 —mmm 

3 9 7 ©^#;Sr^U7to 7tfc U MIMM 3 8 3 tffc trans-3- (l 
H — < IsW—As- 5 — f /I't^v') ^ n^^VT 5 ^&BM\Z.m^fc 0 
MIMM 3 9 3 

trans-3- (1H — i 7V— 5 — f/l^-^vO -N, N-v^fvJ^ 

10 n^MJ-^T^ ^ 

Sfej£ : 134—135 °C 
miMm 3 9 4 

trans-3- (1H — f >-^V— /V- 5 — OW^iX) -N-^n 

15 MS :m/z=2 74 (M+ 1 ) 
HJIE^I 3 9 5 

trans -N-^/P- 3 - ( 1 H — i >Vy*—/P- 5 —<i jVHr*?*/') t=r 

MS :m/z = 2 8 8 (M+ 1 ) 
20 HJSM 3 9 6 

trans-3- (1H — fy^)/-;l/-5 — f /tof^rv-) -N-^y^Ph> 

MS :m/z = 2 74 (M+ 1 ) 
^&£0!) 3 9 7 

25 trans -N — v^ls^/V— 3 — (1 hi -4 >&y—jV— 5 ~4 ;V^r^ 

MS:m/z = 3 0 0 (M+ 1 ) 

^JfE0!l3 9 1 <Dj5m\zMtXm&*ftt£\i\ £XT\Z.7F-i-mM®\Z 9 8©<ft^#3 
Lfc 0 7C7C U 3 8 3 trans-3- (1H-^ >^V — 
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7U- 5 — ( ;V^-^-is) is? n-v^rih^T ^ ^&WMl^^^± 0 

mrnm 3 9 8 

trans-N— [3- ( 1 H-4 Zs&*S*- JV— 5 — 1 SVJr^is) v^^D^i/ 
;V\ T1? h T 5 K 
5 MS:m/z = 2 74 (M+l) 

mmw 399 

trans-N-if;V-3- ( 1 H— l/$?"J — /V— 5 — i ;VJr^is) is? n 

tK^^U^-^AT/V^— !>A (0'. 04 0 g, 1. 0 5 mm o 1 ) <DT h7k K 
10 n 7 7 >- ( 5 m 1 ) mmmz-s 3 9 8 T*#fc trans-N- [3- (1 

H — f i/^y— ;V— 5 — f Ao^/l is? n^^is/U} T"fe hT 5 K (0 . 0 7 
7g, 0. 2 8mmo 1) Srifl^ iOlH^LTl 2 B#FeO*# L7c 0 J8^Sr*|& 
T??fr*PU 7K (0. 0 5ml) , 2N-7KiWk^- h V V &7kmWL (0. 10 
ml) N ?k (0. 15ml) OjiR^TUfcO^, ^$g4*«rfe9>f b4teB*Tf«SiJ 
15 bfc 0 iKRIr^ U n-v h ^7 7 ^ - o U/jv^A/^ ^ 7 ~_ ^/ 3 0 

%-r>-^^T7K= 1 o/i/o-i 00/1 o/iT?3§tH) -eiStsrit 

J; 9 t r a n s -N-^^vV- 3 - ( 1 H — f ^?*-J— 5 —fAo^-CX) ^ 
^n^fyT^ (0. 06 Og, 8 3%) 5r#7c 0 
WtM. : 1 1 6 ~ 1 1 8 °C 
20 HJfeM 4 0 0 

trans-N, N— S*r.^vl/- 3 — (1H — f y^^-S-^/Vt^r^) 

(a) t r a n s — N — rc^/V— N — [3- ( 1 H — f Is^^J—JV— 5 JV 
Jr^is) is? u^^risjv] 7thT5 KO^ 

25 **M3 9 1 ©;^Cl*CTS££fTftV\ mmco^m^)^ Lfc Q fcfcU 
H«J 3 9 9 Tl#fc trans -N — a^VV— 3 - ( 1 H f Is^^^V— 5 - 

4 ;\s3r*ri/) is? n^fyj? ^SrJ^^-ffiv^Co 

(b) trans-N, N-^m^v— 3- (1H — f^7*^V-5-^;V 
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trans-N-if/V-N- [3- ( 1 H— -f ^tflf—tV— 5 — ^fAo3~ :3 tv') 

3&V\ trans-N, N — i/rc^/P— 3 — (ih — { ls?"S~A'— S —«( ;V$r 

5 MS : m/z =2 8 8 (M+ 1 ) 
H»J 4 0 1 

h^-4-^fA'-lH — f V^^-yKO^fifc 

(a) N- (4-^hdr^-2, 3 - ^Vl^^—AO TthTU*©^ 
2, 3-^^^-4--fa7-y-;b (1. 04g, 5. 74mmol) 

10 0^^/-;k (2 0ml) ifc ifittlO°/o-Pd/C (lOOmg) % 

iiUMffMm^;^Ufci 0 ^©ai^ftf^f;v (10ml) migfl?U fekgt 
®? (0. 867ml, 9. 1 8 mm o 1 ) %MxMM L7c 0 2^f N - ©^fr 
^Jc^f-^ (7 0ml) 3rSE#\ ^Cfc^Sr^jEEMii^^bN- (4- 
15 * 3 -v?^ f^7i= TirhT^K (1. 0 2g, 9 2%) £r 

(b) 5 fdf-v--4-^^7^- 1 H--f ^y'-zWD^ 

N- (4-^h^rv--2, 3 fr? =c,=-jV) TirhT^K (1. Og, 

5. 17 5mmo 1) oymm.^^^ (1 Omi) mm^, mu^x^Kmm (1. 

20 4 6 ml, 15. 5 2 mm o 1 ) , Iftf f^^Wy^-yA^o 5 K (8 
3mg, 0. 2 5 9mmo 1 ) % Vty J* (1. 02 g, 10. 35 

mmo 1 ) x &mWt-J V7^V (0. 9 0 4ml ,6.7 3 mm o 1 ) 

«bfc 0 6 0m^ mm^/^mmm^'L, & o o cT?^©asi-6M-7Km 

{t^ h V pJ*7k^W (10. 3 5 ml, 6 2. 1 mm o 1 ) £r?jfTLfc 0 ' 1 B#RB 
25 RJS^^^r 3M-IS^7kt?pH= 8~ 9 h u n*^A (5 0mlX2) 

tHIt, 5-^ h^r^-4-^f;l/-lH— fy^V-^ (4 5 6mg, 54 
%) £#fc 0 
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Wi& : 1 4 8 ~ 1 4 9 °C 

mmm 402 

0 1 T?#fc 5 -/ h 4 -^?vW- 1 H-^ (4 0 0 

5 mg, 2. 4 7mmol) in P / ^ > (5 ml) JgRKls 0t|!lTH^|k 

AK>7f?t (0. 513ml, 5. 4 3 mm o 1 ) <Di??vu* #1/ (5 ml) 
^iTbfc 0 1B#M£, ^SOSI§?«7K (5 0ml) 

MJ !^A7jc^|^-epH=4~5 £ a a jfc/W* (2 0mlX2) N g^^n^vp 

(2 o mix 2) -ctttbiu ^mm%m7kmk^?*^vj±~enmvfz. 0 
/mm^/isx-mm) -c**ssu a-^^jv- i h — r ^ps-as- 5 -^--^ 

( 1 4 9 m g , 4 1%) ^#7t Q 
1 H-NMR (DMSO-d 6 ) 5 ; 2. 31 (3H, s) , 6. 93 (1 
H, d, J=8. 8Hz) , 7. 13 (1H, d, J= 8 . 8 Hz) , 7. 90 
15 (1H, s) , 8. 72 (1H, s) , 12. 68 ( 1 H, s) . 
mtfaM 4 0 3 

6-* 'f-jU— 1U-4 >?S—A>— 5 -^--;I/©M 

(a) 4- (7tf;V75y) -2, 5-^f;k7x^ Tir^-h©^ 

20 2, 5-^^-4-75/71/-^ (5 0 0mg, 3. 6 4 mm o 1 ) 
©gfcfifcn^vl' (5ml) *l7kB^Bfe (0. 894ml, 9. 48 

mmo 1) , (1ml) £r#P*L3Si5fL Lfc 0 1 B$m&, ^(DR^mm^ 

(5 0ml) £r?££\ £Cfc^iSI£Mff»i&^$fc4&U4- (7-fef;V7 5 
/) -2, 5-^f;U7i-;V T1?^ — h (7 6 3mg, 9 5%) §r#fc 0 

25 (b) 1 -Tir^Vl'- 6 — pt^vV— 1 H — {1s# f *S—A'— 5 — f/U T^T- 

4- (T-fe^vPX?/) -2, 5-^/^7^^ h (750 

mg, 3. 3 9 mmo 1) (Dg^^^VV (7. 5 ml) SBfcK:, ^M^T^TKf^ 
^ (0. 9 6ml, 10. 2mm o 1 ) N MzitT V yy^jVT^^— (5 5 
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m g , 0 . 16 9 mm o 1 ) N Wf&t% V V J* (665mg, 6. 78 mm o 1 ) % 
I»y/^V (0. 5 9 2ml, 4. 4 1 mm o 1 ) M^fco 9 

S^^^TTk (5 0ml) ffcg^^vU (5 0mlX2) "Cttttl 

U 1 -Xi?9V^- 6 ^vv- 1 H — f >^V-;V- 5-^;P Ti?^- h 
( 3 5 9 m g , 4 6%) £r#fc D 

(c) 6 — ^^V— 1 H-^^V-A— 5 -^--/P-©^^ 
l-7tf;V-6-^^-lH — {Zs&*S—/l'—5 — f/P Tir^- h (3 
10 4 Om g , 1. 46 mm o 1 ) CO ^ $ J —sV (2 . 0 ml) „ 7^7tKn77 
>- (1. Oml) JgSftK:, ^jaiJlT2M-7kSMby ^!7^7X?t^ (1. 4 6 ml, 
2 . 9 3 mm o 1 ) bfc 0 1 ^Plf, WJ&m&W.* 0 . 5 M-MtK*^ 

!J 7M^STpH=4tUc 0 (5 0ml) g^rn^V 

(3 0mix3) -etttub, MyKmm^^^iy^^^Mm^fco ^.n^m&mm 

^Ti&tB) T?»3ttU 6-^f;V-lH-> f^/-;l/-5 -^-/V (19 9 
. m g , 9 2%) £r#fc D 
1 H-NMR (DMSO-d 6 ) 6 ; 2. 22 ( 3 H, s) , 6. 95 (1 
H, s) , 7. 20 (1H, s) , 7. 76 ( 1 H, s) , 9. 05 ( 1 H, 
20 s), 12. 57 (1H, br s) . 

H»J3 7 2 (b) N ^»!J3 7 7<z>;#fe{;i:qiCT^j£&frfti\ urn-^i- 

4 0 4 (Dit^m^m bfc 0 fcfc U g*|«J 4 0 2 T^fjfc Lfc 4 - 7< ^/P 

- 1 H f IsPS-As- 5 -^WV£Jj§0|SH-/^7 t C o 

HJfe^ll 4 0 4 

25 4-7^^7^-5- (tf-^y Z?^-4— 4AsHr*r*A - 1 H — r l'^S-A'<D'kf8. 
'H-NMR (DMSO-d 6 ) 6 ; 1.78 (2H, m) , 2. 00 (2 
H, m) , 2. 4 0 (3H, s) , 2 . 8 9 ( 2 H, m) , 3 . 1 4 ( 2 H, 
m) , 4. 3 5 (1H, m) , 7. 1 5 (1H, d, J=9. 0Hz) , 7. 
28 (1H, d, J=9. OHz) , 8. 0 3 (1H, s), 12. 92(1 
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H, b r s ) . 

mmm3 7 2 (b) N ^iM3 7 7©»?c«^\ ^Tt^t 

M1MM 4 0 5 (Di^m^^L bfc c fete U HJfe^lJ 4 0 3 Lfc 6 - ^ ^ 

5 4 0 5 

6-^^/p-5- — fj^^-y) - ih — fy^j/-/w^ 

1 H — NMR (DMSO-d 6 ) 5 ; 1.51 (2H, m) , 1. 92 (2 
H, m) , 2. 2 6 (3H, s) , 2 . 5 7 ( 2 H, m) , 2. 9 3 (2H, 
m) , 4. 38 (1H, m) , 7. 16 ( 1 H, s) , 7. 28 ( 1 H, 
10 s), 7. 8 4 (IH, s) , 12. 70 (1H, br s). 

mmm3 7 2 (b) N mmim 7 7 (D^m-m^xR^n^^, sxti^-t 
mmm 4 0 6 coit^m ufc 0 fcfc u hjsm 403 -e^j$ ufc 6 - ^ ^vv 

- 1 H-^ 5 -^-/V^JE^MV^fCo 

HJfftM 4 0 6 

15 6-^^-5- (if^<]) i^^-3~4^^-» - l¥L-4 ^d?^-sV(D^$L 
1 H — NMR (DMSO-d 6 ) 8 ; 1. 45 (2H, m) , 1. 68 (1 
H, m) , 2. 0 4 (1H, m) , 2. 2 5 (3H, s) , 2. 5 9 ( 2 H, 
m) , 3. 10 (1H, m) , 4. 2 0 ( 1 H, m) , 7 . 1 7 ( 1 H, 
s) , 7. 28 (1H, s) , 7. 85 (1H, s) , 12. 71 ( 1 H, 

20 s) . 

»J3 7 2 (b) s »|3 7 7 <D^mzm^-CBLjfcs$:ftf£],\ UT^7jk~t 

mmm 407 <oi\&m &&s& fcfc u njtM 402 l/c 4 - ^ ^ 

«M 4 0 7 

25 5- (Tif - 4 - ^ ^- 1 H->f 

ikj& : 157 — 159 °C 

^Jfe#l 3 8 5 (DjjmzmC-CKfo&fTfj;\,\ ElTK^-f^ifefcl 4 0 8 ©<ffr£4fc 
%1^$L Lfc 0 fcfc b l#J 3 2 3 ( c ) c i s-2- (4-tKn^ 

xi^*/jV) -1H-4 1, 3 (2H) —Z?$->tMMffl4 
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mMM 4 0 8 

trans-4-[(4-^ 1 H — f Z/?^S-JV- 5 f AO t^fv^] i/f 

5 : 1 50 — 1 52 °C 

mmm3 s 5©^&^^dtsjs^t*v\ ^T(^-r^»!i4 o ww&m 

Ufc 0 fcfc U HJfeM 3 2 6 ( d ) t#fc c i s - 2 - [ 3 - ( 1 H— f 

3 (2H) -z?$-l/tmMm4 0 2^#fc4-^^-lH-^ fl'jfS-A'-5 
10 -^--/V^Jg^}3lMV>fc 0 

4 0 9 

trans— 3-[ (4-^^- IH-f y^/-/V-5 — f/V) ^T^v^] v--^ 7 
iSfe^t : 1 56 — 1 60 °C 

15 mmm s 5, mmms 2 7 (D^m^mcx^m^n^^, sxTi^-rmmM 

4 1 0 <D4k&®&'&f$.L1t 0 fefcU ^WJ3 2 3 (a) t r a n s - 2 

— (4 — fc Kn^v->^ n^dfi/AO — 1 H — f V-i'y K— A"— 1 , 3 ( 2 H) 

- t MMM 4 0 2 tffc 4 - ^ ^-A- 1 H- A l/f-S—As- 5 A£r 

20 HJS#lj4 1 0 

c i s-4-[ (4-^^/1^- ih — {y^7-;v-5-f/v) ^^li/^ 

1 H — NMR (DMSO-d 6 ) 8 ; 1.64 (2H, m) , 1. 75 (4 
H, m) , 1. 92 (2H, m) , 2. 44 ( 3 H, s) , 3. 09 ( 1 H, 
25 m) , 4. 44 (1H, m) , 7. 13 ( 1 H, d, J= 9 . 0Hz) , 7. 
2 7 (1H, d, J=9. 0Hz) , 7. 91 (3H, br s), 8. 02 
(1 H, s) . 

MMmz 8 5 ©^?£K:^cTKJ^?Tftv\ ^r^-rmMmA 1 1 <o\\&*fo 

b^c 0 fcfc U I&6fe0!l 3 8 5 (b ) -t?#7t trans-2-[3- (1H 
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— As— 5 — i AsHr*c*/) u^^r-y;V\ - 1 H-^f y-f is Y~?V— 



1, 3 (2H) -^t»J4 0 2T'#fc4-^f;V- 1H— f ls#V—}\> 
- 5 -^-/I'&iSWcJBV^o 

mfe^aj 4 11 

5 c i s-3-[ (4-^f;V-lH-^y^/-/V-5 — iW) ^S^v^n^ 

1 H — NMR (DMSO-d 6 ) 6 ; 0. 90 (1H, m) , 1. 04-1. 
2 9 (3 H, m) , 1. 4 6 (2H, s) , 1. 6 6 (2H, m) , 1. 9 
8 (1H, m) , 2. 09 (1H, m) , 2. 5 0 (1H, m) , 3. 99 
10 (1H, m) , 7. 11 (1H, d, J=9. 0Hz) , 7 . 2 5 ( 1 H, d , 
J= 9 . 0 Hz) , 8. 0 0 (1H, s) , 12. 8 6 ( 1 H, s) . 

mmmi 4 o (Djjmz.mv,x&n&&ftte\t\ KXTK^-rmMm4 12—4150 

ik&to&&)&V1t. 0 fcfcU »J4 0 8T?#fct rans-4- [ (4-^ 

a— i h--^ /v- 5 --f yv) ^-df-^] ^ p^^>-t^ is&m&xcm 

15 t^fc 0 

4 12 

trans-N, N — is?* ^A"— 4 — [ (4-^f;V-lH-^^/-;V-5 

MS:m/z=2 7 4 (M+ 1 ) 
20 1 3 

trans-N- {4- [ (4-^f/V-lH-^y^-;W5 — fyV) 




MS:m/z = 2 8 8 (M+ 1 ) 
MMM 4 14 

25 trans-N— fyyntW-4- [ ( 4 - ^ f ;V- 1 H-'f y/y-;V- 5 





MS:m/z = 2 8 8 (M+ 1 ) 



IJfeM 4 15 



t r a n s — N — v 



-4- [ (4-^f>-lH — OfTS—A'— 
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MS : m/z = 314 (M+ 1 ) 

Sr^JSfcbfco fcf£U *W<I4 0 8 T*#/c t r a n s - 4 - [ (4 1 

mmm 4 1 e 

t r a n s -N-^^/P- 4 - [ (4-^f;l^-lH— f f 

MS : m/z = 3 0 2 (M+ 1 ) 
10 mmM3 9 1 <D^^CTKJ£^fT^l\ $lTfcwrt$mm4 1 7<Di\&V0 
£r^J?ft bfc D fcfc U HJfe^ll 4 0 8 T?#fc trans-4- [ ( 4 — ^ 9vV- 1 
H — f>-^A- 71^-5 — f/V) ^-^rv^] 5 ^^r^^V^fCo 

1 7 

trans-N- {4- [ (4— ^=5vV-lH f 5 ( A>) 

15 is? 7tf75 K 

MS:m/z = 2 8 8 (M+ 1 ) 

H»J3 9 9(D^i;i:^CTSJ&£fT&v\ ^Tl-^-m»J4 l 8©^#> 

^J$b7t: 0 fc/cU HJfe$i4 1 7T?#fct ran s -N- {4- [ (4-^^- 
/V-1H — f^yy- jV— 5—' fVV) ^-=3r->] v-^P-^dr^/P} Ti?fT5 KSr 
20 IJjCW-JlV>fc 0 
HJfiM 4 18 

trans-N-xf/V-4- [ (4-^f/V-lH { jV- 5 i 

: 1 5 0 ~ 1 5 1 °C 
25 ji|»J 4 19 

trans-N, N-i/rc^V-4- [ (4-^f;V-lH-^^/^-5 

(a) trans - N-xf ;V-N- {4— [ (4-^f/V-lH — O^^/ 
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mMW4 1 8f#fct r a n s -N-^TVP-4- [ (4— t^W- 

(b) trans-N, N — v^TVV- 4 - [ (4-^f;V-lH-^y^V 

t r a n s -N-^^A— 4- [ (4 — * 1 H-^f ls#^f— ;V- 5 --f 

/V) ^"^r-^] is? a^fy7 5 >£:JIO|S|-K:^T, W!l3 9 9 0MiC$C 
-CS^^rfT^VX trans-N, N-v^tW-4- [ 

10 MS:m/z = 3 0 2 (M+ 1 ) 

nwi 4 o (D^m^mcxRm^n^\ KTi-*tn»j4 2 0©^^ 

^15fcUfc: 0 fcfcU HJfe^M 0 9 -C#fc trans-3- [ (4 — t^-jV— 1 
H — — (As) ^r^r^l ^>^o^f y7$y^Mv^c c 
^MJ 4 2 0 

15 t rans-N-^y^nt>-3- [ (4 — ^ "f-jV— 1 H — f 1/ /V— 5 
— fW) ^n^t^T^ 
MS:m/z = 2 8 7 (M+ 1 ) 

»^J3 9 o (Djim^m nt£\,\ vxTK^-rmmmA: 2 i<d^#j 

Ufc 0 fcfcL- s MMM 4 0 9 -C#fc trans-3- [ (4-^7^- 1 
20 H-^^V~;v-5--fyv) t^^] ^ p^^vt 5 >^Ig^Kij£v^c 0 
mtfcM 4 2 1 

t rans-N, N-v^7VV-3- [ (4 — ^ ^/P— 1 H— -f 1/ — ?V— 5 

MS : m/z = 3 0 2 (M+ 1 ) 
25 5Ufg0»J 4 2 2 

4-t<^/^-5- (tr-^y 3 -- r/^df->» - ih — {i/^y— 

(a) t-y^7P 3- [ 1 H— f^^y*— 7^5- 

^Jfefll 4 0 2 T?#fc 5 - t Ko^V- 4 - ^ ^71— 1 H--f >^V— jV ( 4 . 1 
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7g, 28. lmmol), t-^;V 3-t Kn^t^^^- 1 
tf^i/U*- h (5. 6 2 g, 27. 9 mm ol) N ff7K Ko77^ (10 
0ml) ©^i^^K^T, ^>-^^7J7^>^V— h (10. lg, 3 3. 
9mmol) ©Th7tKP77^ (5 0ml) M^ITU, 3 OMIfit 

5 #m U16 r#rsjbb$ ufc 0 1 n -?^mti- hvv 

(2 5 0ml) &M%.X ? wtivVJ* (150ml) "C 3 IHtttti V1t 0 MtJl£r 

fcgliSSr V y 77 <$r/1^7J 7A^pv1<^77^- (^=¥ f~ >-/gt^^^7^= 3/1 
~2/n?»W) -C*tMb, t-^7P 3- [ (4-^f;KlH-^y^/ 

10 —71/5 f7V) ^-=3r^] fcf^y ^>-- 1 -7J/^>^1/— h<Dfe^#j (t-^ 

^vV- 3-b: Kn^Vtf^y v?^- 1— %;Vi$3r*/V— V 3. 46 

g) £r#fc 0 

(b) 4-^^71—5- (fcXy v^- 3-^7V^-^v-) -1H — O^S— 
7KD^ 

15 t— y^7V 3- [ (4-^^71/- 1 H-^y^Y- 71^5 f7V) fcf^ 

y 1 -777V^v-W- bOflfe^ (3. 4 6g) (D*$/— ;V (15 

mi) mm^A N-mm/i/^-^y-^mm (i5mi) «tl, ^&t?ib#p h i 
mw\^±o M^g*Lx#b^Mtt i N-7X^bi- b y !7Atk^ c i 

0 0ml) ^M^tzM\^, Tgm.^fl' (60ml) X 2 HtfAttJ U*L e M^^H 
20 v- <7 , ^r^cJBEW* b T# b *L7c3§^ 1/ y 7J 7 ^ ^ o ^ h 

/hyx^75y=2 0/l/ltfttl) T?»a4U 4-7^7P-5- (tf^i 
y 3 — T 7^=3r-» - 1 H — f l/#*S~-As ( 1 . 5 1 g , 2 2 3 %) 

25 : 183 — 185 °C 

HJfeM 4 2 3 

4-^71—5- [ (l-^f/H;Vyi;7-3 — tf-d^;/] - lH-^y 
mMffl4 2 2Tf#fc4-^^-5- (tf^y v^- 3 -JjV***/) - 1 H- 
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( 4 6 m g , 0 . 2 0 mm o 1 ) <D * $ J — ( l . 0ml) 

(0. 0 6 0ml) £r«lU /"^ */W»7Vl^t: K (30mg, 1. 0 

mmo i) ^p^, mm.-? 2*$ffl9twLiZo m^r j -fcMWtt vmi- bV V A 

(6 3mg, 1. Ommol) (1. 0ml) ii^Dt Ifit 

5 is mmfflfcvtc 0 Ej&miz. 1 n-*m^- h y ? ( o . 8mi) ^ap 

(^ar^/f^cn^A-/ h y ^/UT 5 >-= 5 / 1 5/1 Tigffi) -CfflfiR U 
4-^^-5- [ (l-^f;l/fcXy^-3 — f/u) ^-dr^] - lH-^y 
/V (3 4mg, 7 0%) £r#fc c 
10 MS:m/z=2 4 6 (M+ 1 ) 

^ft^!l4 2 3 0^-fe(-2pCTfTV\ ^Ti'/TtHIM4 2 4~HlfM4 2 7 CD 

4 2 4 

4- ^9vV-5- [ (1-/13^^11^-3-^^) t^r^] -1H--Y 
15 •y#*S—A' 

MS:m/z-2 7 4 (M+ 1 ) 
^1M4 2 5 

5- [ (1 -4 y/n tfA-tf^y 3 — (M ttls] - 
20 MS:m/z = 2 74 (M+ 1 ) 

mmm 426 

5- [ (1 a-<^^7Vfc 0 ^y >^v- 3 — f/V) ttisl - 4-^^/V- 

1 H-^f^^ 

1 H — NMR (DMSO-d 6 ) 5 ; 0. 9 1 ( 1 H, d, J = 6. 6 Hz) , 
25 1. 3 0-1. 5 0 (2H, m) , 1. 6 7- 1. 7 8 (1H, m) , 1. 
90-1. 99 (1 H, m) , 2. 10-2. 22 (2 H, m), 2. 3 
8 (3H, s) , 2. 53-2. 61 ( 1 H, m) , 2. 61-2. 71 
(1H, m) , 2. 82-2. 90 (1H, m) , 4. 02-4. 13 (3 
H, m) , 7. 10 (2H, d, J= 9 . 0 Hz) , ( 1 H, d , J= 9 . 0 
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Hz) , 8. 0 0 (1H, s) , 12. 8 6 ( 1 H, s) . 

mmw 427 

5 MS :m/z = 2 8 6 (M+ 1 ) 

^»j4 2 3(D^m^m^rn^\ siT\^-rmmw^4 2 s—ms^u 32© 

i^m^m Lfc 0 fcfc U HJfe^il 3 7 7 fife 5 - (^yi?y-3 — f ;vir 

mmm 428 

10 5- [ (1 -^gvvt^y >?^-3— f/v) ^v-] -lH-^y^/v 

MS : m/z - 2 3 2 (M+ 1 ) 
4 2 9 

5- [ (1 if/Hf^y 5?^- 3 — ^-drv-] -lH-^y^^ 

MS :m/z = 2 6 0 (M+ 1 ) 
15 MMM 4 3 0 

5- [ (1 — f y^nfcVUf^y ^>--3 — fM ttisl -1H — fV^V— 
;V 

1 H — NMR (DMSO-d 6 ) 6 ; 0. 91 (6H, d, J = 6. 6 Hz) , 
1. 20-1. 37 (1H, m) , 1. 37-1. 57 (1 H, m), 1. 

20 6 4-1. 7 6 (1H, m) , 1. 96-2. 20 (3 H, m) , 2. 58 
-2. 67 (1H, m), 2. 67-2. 76 ( 1 H, m), 2. 90-3. 
•0 1 (1H, m) , 4. 2 0-4. 3 0 ( 1 H, m) , 6. 9 7 ( 1 H, 
dd, J =2. 1, 8. 8 Hz), 7. 20 (1H, d, J = 1 . 9 Hz), 
7. 41 (1H, d, J = 9. 0Hz) , 7. 9 1 ( 1 H, s) , 12. 8 

25 7 (1 H, s) . 
HJfe#!l4 3 1 

5- [ (1 - ^^o^y^Vt^y 3 -J A*) tti/] -1H fls^S 

M S : to./ z = 2 8 6 (M+ 1 ) 
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mmm 432 

5- [ (1 -^n^/vtvy ^_ 3 _. (si,) jt^z/-} -ih— (>t?y*~- 

MS :m/z = 2 7 2 (M+ 1 ) 
5 $mffl4 2 3 (Djjm<im^Xft\,\ OTfc^TSI»!l4 3 3~itM4 3 6© 

te-g^Sr-^ffc b/c 0 fcfc U H«J 4 0 4 4 - ^ 5 - (tvyv?y 

mmm4 3 3 

4-^^/1—5- [ (1 -p^/H^U v ? >--4--f7V) ^-=3rv-] - 1 H — f >- 

10 ^y— /V 

M S : m/ z = 2 4 6 (M+l) 

mw.m 434 

4- ^^/1—5- [ (1 -^nf/UfXy ^>-- 4 — f 71^) ^i/] -1H f 

15 MS:m/z = 2 74 (M+l) 
MMffil 4 3 5 

5- [ (1 y^°T3 tVvt°-<y S?>-4— <f;P) ^-drv-] -4-^f;k-lH 
— f ^?-/—As 

: 1 3 4 - 1 3 6 °C 
20 mMM4 3 6 

5- [ (1 n^V^vUf^y ^^-4-^4,) ^^vO - 4-^^71/- 

i H- + is try— yi^ 

ffl& : 1 4 0 ~ 1 4 3 °C 

2 3 ©^^C-CtfVV gTt/TtHSM4 3 7~mMM4 4 0 
25 bfc„ fcfcU llJif!) 3 7 9 -e#7fc 5 - (T-£V^- 4 

v-) - 1 u-4 >-^y-/^m.m^m^x^i,fc 0 

mMM4 3 7 

5- [ (1 ^/VTirV^>'-4-4'^) ^3^3 -lH-f^-/V 
MS : m/z = 2 4 6 (M+ 1 ) 
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H»!J 4 3 8 

5- [ (1 -7°u tV^Tif/^-4 — f/^) ^-^v-] -1H- YV^/- /V 
MS :m/z-2 7 4 (M+ 1 ) 
H#£#!J 4 3 9 

5 5- [ ( 1 —4 y^n tVPTif^V-4 — f/P) ^-=^>] -lH-^^Y- 
/V 

M S : m/ z = 2 74 (M+ 1 ) 
HJfeM 4 4 0 

5- [ (1 -^^xi-<ly^-/VT^^^- A-4 M t^ri/] f^V 
10 — 7V 

S4,<& : 138 — 140 °C 

M1Mm4 2 3 ©^fe^2pCTtTV\ WT{-^-f-|IJfeM4 4 1 — mMM4 4 4 CO 
fc#4&«r#j£ Ufc 0 fcfc U H»J 4 0 7 -e#7t 5 - (Tif IfV- 4 ( 

is) - 4 -y l f ^^^-^^^e:ffiv^T^Ufc 0 

15 Hl^J 4 4 1 

4- ^^/1^-5- [ (1 -^f;l/T^y-4-^;i^) Jr-**/~\ - 4—^^/1^ 
- 1 H-^ V^V— /V 

MS:m/z = 2 6 0 (M+ 1 ) 
4 4 2 

20 4-^^/1^-5- [ (1 -y-nt°/UTH^^— ^^v-] - 4-^9^ 

7V— 1 H--f 

MS : m/z = 2 8 8 (M+ 1) 
HJfeM 4 4 3 

5- [ (1 — f yr7°n \f;VT^i^— 4 — f/U) ^-dr^] 

25 — f^^y— ^ 

MS :m/z = 2 8 8 (M+ 1 ) 
HJ£M 4 4 4 

5- C ( 1 o^i/^P^TirV^- 4 - 4-y^v-i 

H — f A- 
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St& : 126 — 131 °C 

mwu 2 3 (Dfrm^mx^xftw uTK^-rmMM4 a 5—mmm4 49© 
{k^m&&$L b/co tctd u mm\ 410 c i s - 4 - [ (4-^ 

5 ^UfCo 
§H «!] 4 4 5 

c i s — N, N — itt^jV— 4— [ (4 — ^ ^vV— 1 H— + /V— 5 — -f 

MS:m/z = 2 74 (M+l) 
10 Hjfe^lJ 4 4 6 

cis-N-{4- [ — fy^/- A— 5 — tVl^) ^iX] 
? p ^df. — N — t°;V7 $ V 

MS:m/z = 2 8 8 (M+l) 
MMM 4 4 7 

15 cis-N-^;l— 4- [ — f l/pV^ /P- 5 —4;V) $r 

MS :m/z = 3 0 2 (M+l) 
Hjfe^J 4 4 8 

cis-N — f Vzfn tVl^-4- [ (4 1 H-+ ;V- 5 — ^ 

MM, : 1 6 6 ~ 1 6 8 °C 
IIIM4 4 9 

[ ( 4 - ^ f ;V- 1 H - >f y 5 - 

25 Il£ : 153 — 1 55 °C 
H3fe#] 4 5 0 

2- [3- (ih — fw-/i/-5->f;i/t^v) tr-^y 1 -^^] m 

MMW 3 7 7 5 - (tf-^y i?^- 3-^/^^^) -lH->fW- 
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/V (43 mg, 0. 2 0 mm o 1 ) N 2 — 3 — (8 4mg, 0. 

4 9mmo 1 ) % V f>A (7 Omg, 0. 5 0 mm o 1 ) , N, N-v^ 

fMM7^ K (1ml) 2 4 H#Pait# Lfc 0 5iattTitJR 

5 avh^57^>- (f^Sfe^^/v/ f y m=F-yVT 3; >-/^* y — /p= 2 0/1/1 
-tf^ffl) T?*S®i U 2- [3- (1H--Y f A*- 5 — f /isjr^is) hf^ y 

V— 1 — r ;v] ^ J ( 1 7 m g , 3 2%) 3r#fc 0 

MS :m/z = 261 (M+ 1 ) 

»J4 5 0(D^i^^CTtTV\ «T(-^-T^WJ4 5 1 ©Ib'g^^J&L 
10 fc 0 fcfd U 4 2 2 4 - ^ 5 - ( tf-< y 3 f 

4 5 1 

2 -{3- [ 1 H — T >-^V— 71^- 5 -4 Sis) ttl/} t°-<y is 

15 MS :m/z=2 7 6 (M+ 1 ) 

^WJ4 5 0©^"fe^^D-C^rV\ J^T^^Mf!l4 5 2<Dtt&m*&J&\^ 
1t e fcfc'U »j4 0 4t1#t4-^f;V-5- (fcf^y v 5 ^- 4 — iW:^ 

- 1 h— r ^^-^Srii^te^T^ifcLfco 

HJfeM4 5 2 

20 2-{4- [ (4 — ^ l H — f — /V— 5 — f/V) ttlS] fcf^y ^ 

1 — ov}^$ 

MS :m/z = 2 7 6 (M+ 1 ) 

miMM4 5 0©^fet!l!JSl^TfTV\ ^T(-^i-^*f?!j4 5 3<Dft^^^b 
fc Q fcfcU HJfeM 3 7 9 T?#fc 5 - (T^>--4 — f/^^rv-) — 1 H — -f 
25 ^^^-/V^^ffiV^T^b^Co 
lllfe^il 4 5 3 

2- [4- (1H — fV^/- ^-5 — f7V^-» Xif^^-1 — tVk] ^ 
M S : m/ z-2 7 6 (M+ 1 ) 
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mmm4 5 o^&^spcTfrvv rt^i-si»J4 5 4(Dit^^^v 

tc 0 tcfd U ^ 4 0 7 T?#7t 5 - (Tif fc°^- 4 — fVl^^) - 4 - * f- 
^Jfe#!J 4 5 4 

5 2-{4- [ — fyyy'^-5->f;v) ^'>3 Tif^°>- 
- 1 — i M^#S — A- 

'H-NMR (DMSO-d 6 ) 6 ; 1. 3 0-1. 6 0 ( 1 H, m) , 1. 
65-1. 8 5 (3 H, m) , 1. 85-2. 06 (2 H, m) , 2. 36 

(3H, s) , 2. 62 (2H, t, J = 5. 9 Hz) , 2. 65-2. 77 
10 (1H, m) , 3. 44 (2H, t, J = 6. 4 Hz) , 4. 2 2-4. 4 2 

(2H, m) , 7. 0 8 ( 1 H, d , J = 8 . 8 Hz) , 7. 2 7 ( 1 H, d, 
J = 8. 8 Hz) , 7. 9 9 (1H, s) , 12. 8 5 ( 1 H, s) . 
MMM 4 5 5 

5- [ (1 -Tlr^/Vtf^y 3-^VV) tf-^XI - 

15 -Y ^/i?z/—;V(D^J& 

MMffl 422 -c#fc 4 - * j->v- 5 - ( bf«< y s?^- 3 — r /V^=3f- ~» - i h 

— f>^-;U (9 2mg, 0. 40mmol) , || (24mg, 0. 4 0 
mmol) N 3- (3' -^W5//ntVV) #/l^:^f 5 

K • — Ifcgfclfe ( 7 7 m g , 0 . 4 0 mm o 1 ) N 1 - fc Kn =3f i^O-^/ hVT^ 
20 — A> ( 5 4 m g , 0 . 4 0 mm o 1 ) „ N, N — >M ^;V^;VJ^T 5 F ( 1 . 5 
ml) ©Il^iubyxf;l/7 5y (0. 14ml, 1. 0 mm o 1 ) ^P^^ 

si9 mmmwutco mm^^ do m 1 ) / h;^> no m 1 ) 

SL5 - [ ( 1 -Tir^/H^y v?^- 3 — f/V) - 4-^^/V-l 

25 H — f^Y^ (84mg, 76%) £r#fc G 

! H-NMR (DMSO-d 6 ) 6 ; 1. 3 0- 1. 5 5 ( 1 H, m) , 1. 
6 0- 2. 0 5 (6H, m) , 2. 34 (3H, s) , 3. 10-4. 46 
(5H, m), 7. 10-7. 20 ( 1 H, m) , 7. 29 (1H, t, J = 
7. 9 Hz) , 8. 0 1 (1H, s) , 12. 8 8 (1H, s) . 
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fc 0 fcfcTU ^3 7 7^5- (tf-^y ^^-3— r/P^-» - 1 H- 
4 5 6 

5 5 - [ (1 -Tir^vH^y S^- 3 — f /V) ^^r^] - 1H — 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 3 0- 1. 5 8 ( 1 H, m) , 
1. 58-2. 07 (6 H, m), 2. 34 ( 3 H, s) , 3. 13-4. 
5 2 (5 H, m) , 7. 2 9 (1 H, d t , J = 2. 6, 9. 0 Hz) , 7. 
22-7. 29 (1 H, m) , 7. 39-7. 47 (1 H, m) , 8. 04 
10 (1H, s) , 1 2. 9 1 (1H, s) . 

5 5©3rifc}C:HSCTffV\ ^T(-^f^»J4 5 7 (Dik&m&&$L\^ 
fc Q fcfc U ^Jfe^J 4 0 4 -e#fc 4 - ^ ^yV- 5 - ( tf-< /VoT^ 

5 7 

15 5 - [ (1 -Tir^tf^y v?^-4--fy^) ;T3r^] - 4-/f;V-lH- 

MM. : 161 — 163 °C 

mMM4 5 5(D;&£fet;i*pC-CfTV\ J^T{-^i-|l»j4 5 8(D^#)^^L 
7c 0 fcfcU »J3 7 9T#fc5- (Ti?V-s°:/-4— f/t^3-» -lH-f 
20 >-^V"-^jj^-^Tl^U7t 0 
^JfeM 4 5 8 

5- [ (1 -Tir^T-trV^- 4-^/V) ^iX] - 1H — fi/^y*— 
1 H — NMR (CDC 1 3 ) 5 ; 1. 6 0- 1. 8 0 (3H, m) , 1.8 
0 — 2. 40 (7H, m) , 3. 44-3. 87 (3 H, m), 4. 43-4. 
25 5 6 (1H, m) , 7. 02-7. 10 (1H, m), 7. 10-7. 22 
(2H, m) , 7. 9 7 (1 H, s) . 

n«<)4 5 5co^mcm\z-xm\ mn^irmmiju 5 9^k^^^b 

tL 0 tctc U MMH 4 0 7 -e#/c 5- (Tif t° ^ - 4 — f V) - 4 - ^ 
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MMM 4 5 9 

5- [ (1 -Ttf/PT^y- 4— <M ttZ/] - 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 70-2. 10 (10H, m) , 
5 2. 3 7 (3H, s) , 3. 3 8-3. 5 3 (3H, m) , 4. 26-4. 4 
2 (1H, m), 7. 07-7. 19 ( 1 H, m) , 7. 19-7. 31 (1 
H, m), 8. 00 (1H, s), 12. 86 (1H, s). 

^MM4 5 5 (D^m^mzxn^^, &LTK^irmM&i4 6 o©{ba^^j&L 

fc 0 fcfcU ilM4 1 0T#fcc i s-4-[ 
10 -yix- 5 — <)V) ^->liy^u^^^T^>'^W,m^m^X^s^ l i,fc. 0 

mmm 4 6 0 

cis-N-{4- [ 1 H-^f - 1/ 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 5 0-1. 7 0 (6H, m) , 1. 
15 70-1. 94 (5 H, m), 2. 4 3 (3H, s) , 3. 63 (1H, s) , 
4. 35 (1H, s) , 7. 10 (1H, d, J = 9. 2 Hz) , 7. 27 
(1H, d, J = 8. 8 Hz) , 7. 94 (1H, s) , 8. 00 (1H, 
s), 12. 85 (1H, s). 

MMM 4 6 1 

20 5- [ (l-xf/^Xi)i;y-3 — { ; v) - 

H»J4 5 5 -e#fc 5 - [ ( i -r-fe^vvtr-^y 3 - 

4-^f/P-lH-^fyy/^ (5 5. lmg, 0. 2 0 2mmol) , 
4kV ^^A7/V5 — !7 A (40mg, 1. 1 mm o 1 ) . 7F7fcKP77> 
25 (2ml) <Dm&®& 8 0 2 . 5 B#ffl8l# Lfc G ^^^T 7 K^ U tR ( 0 . 
0 4ml) , 2 N-TfcSI^ h U <7 J»7k$®& (0. 08ml) , 7k (0. 12 
ml) £JI|I^n£fc 0 ^^TW^^b, il«rf±^, 

5/1 5/nmm) -emmu 5- [ a-^/vt^y a- 
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^ v-] - 4 - ^ ^A— lH-^f -/V ( 1 4 m g , 2 8%) Sr#fc 0 

MS : m/z = 2 6 0 (M+ 1 ) 

M1MW4 6 i ©;fr&k:*$iCTfTV\ ^Tiu/Tt»j4 6 2(Di^m^^ 

7t c fcfcU ^»!]4 5 6T?#fc5- [ (1 -T-fe^tf^<y 3 — fVW) 

5 a-^i/i - ih — r^v— sv&mm^m^x&j&x^t^ 

MMffl 4 6 2 

5- [ (l -a^/vtf^y c/^- 3 — Y^) ;*-^>*] - iH-^y^Y^ 

1 H — NMR (DMSO-d 6 ) 5 ; 0. 8 9 (3H, t, J = 7. 2 Hz) , 
1. 26-1. 48 (2 H, m), 1. 6 2-1. 72 (1H, m) , 1. 8 
10 4-2. 05 (3 H, m), 2. 2 7 (2 H, q, J = 4. 2 Hz) , 2. 3 
3 (3H, s), 2. 50-2. 60 ( 1 H, m) , 2. 78-2. 87 (1 

H, m), 4. 00-4. 10 (1H, m), 7. 08 (1H, d, J = 8. 
8Hz) , 7. 23 (1H, d, J = 9. 0 Hz) , 7. 96 ( 1 H, s) , 
12. 8 3 (1 H, s) . 

15 mMM4 6 1 (Djym^mCXn^^, J^Tt/Tt»j4 6 3 (Dit-^m^-k^V 
fc 0 fcfc U H»iJ4 5 7 5 - [ ( 1 -Ti?^vVt°-< y JV) 

MMW 4 6 3 

5- [ (1 -^;V\f-<]} i^^-4 — f/P) - 4-^f;P-lH-^ 

20 y^y-;!/ 

1 H — NMR (DMSO-d 6 ) 5 ; 0. 98 (3H, t, J = 7. 1 Hz) , 

I. 56-1. 70 (2H, m) , 1. 81-1. 92 (2H, m) , 2. 0 
3 — 2. 16 (2H, m) , 2. 30 (2H, q, J = 4. 2 Hz) , 2. 3 
9 (3H, s) , 2. 62-2. 72 (2H, m), 4. 08-4. 18 (1 

25 H, m) , 7. 11 (1H, d, J = 8. 8Hz) , 7. 27 (1H, d, J 
= 9. 2 Hz), 8. 00 (1H, s), 12. 86 (1H, s). 

mmm4 6 1 (D^mcmcxff^\ £XT\^-tmMn4 q 4<D\\^m^WL\^ 

fc 0 fcfcU MMM4 5 8T?#7t5- [ (1 -Tir^/VT-^V^-4-- (WO 
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MWM 4 6 4 

5- [ (l -oq^vKT -4 — fAO ^iX] - l'H-^y^^ 
M S : m/ z = 2 6 0 (M+l) 

^jfeM 4 6 1 (Djfm^mcrm\ sxT^-i-mm&u e s^^^^u 

5 fc 0 fcfcU Htfj4 5 9T#fc5- [ ( 1 -Tir^A-XIfV^- 4. — f/l/) ^~ 
=3r^>] - 4-y^A— 1H — r^^V^/V^JM-^V^T^L/Co 
HIM 4 6 5 

5- [ (1 -xf;VTf^y-4- f/V) ^=^i/] - 4-^f^-lH-^> 

10 1 H — NMR (DMSO-d 6 ) 5; 0. 96 (3H, t, J = 7. 1 Hz) , 
1. 40-1. 5 7 (1H, m) , 1. 68-1. 85 (3 H, m), 1. 8 
5-2. 04 (2H, m) , 2. 36 ( 3 H, s) , 2. 4 0-2. 6 8 (4 
H, m), 4. 34-4. 41 (1H, m) , 7. 08 ( 1 H, d, J = 9. 
1Hz) , 7. 27 (1H, d, J = 9. 5Hz) , 7. 99 (1H, s) , 

15 12. 85 (1H, s) . 

mmm4 6 1 <D^£^2pc-ctTV\ &LT^^-tmMM4 6 6 ©^^^ob 

fc D fcfcU »H6 0tffccIs-N-{4- [ (4-^f/V-lH-^y 
y y — 71/ 5 — r /V) * =3r <>] y n i/;V} X i? h T ^ K &JWMKm V > 

20 mmm 4 6 6 

ci s -N-^5^-4- [ f >^V— A-5 — f/l-) ^-=3r 

MS : m/z = 2 7 4 (M+l) 
!£B£0!l 4 6 7 

25 4-^ h^>-lH f Z/&7 — JV- 5 --f/V y ^ >-^/I^^- h©^J$ 

(a) 2-^b d r>--l- (y h^i^ ^ h^is) - 4 -~ h t=^>-if X^jsg 
2-^ f^r^-4-^fo7x/-> (1. 0g, 5. 9 1 mm o 1 ) <£> v>y 
nay^X (2 0ml) 0°C^TN, N- y fcVl/x^r § ^ 

( 1 . 2 4 ml, 7 . 0 9 mm o 1 ) „ y tr n y. ^ ^--y^ ^-jV^-TlV ( 0 . 4 
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9 4ml, 6. 50mmol) , IftT^^T^-^ (218mg, 
0. 5 9 1mmol) l^ft?fit#fitto 15«, tK ( 5 0 

ml) fc^L^n nsJvW* (5 0mlX2) T-ttotti L, ^jS^&tTkfiM^^ 

h=3fi/^ h^rv^) -4--fo-<ytV (1. 26g, 10 0%) £r#fc 0 
(b) N-[3-^ f^v^ h=¥-» ^nr^/^]-2, 2-v> 

h 1 — (pi h^^X) (1. 2 g, 

10 5. 6 3mmo 1) (D^m=^^-;v (30ml) $gS£tE N IUtt 1 0%-P d/ 

C (l20mg) Sr^n^7k^#ISMTfcLfcio 3 0^1 ir ^-f h 5il L2>?ftSr 

te^UfCo (3 0ml) Wm^, 0°CiZXK o Vi? 

> (0. 546ml, 6. 7 5 mml) „ jfrffc; bV* n >f (0. 7 6 3ml, 6. 

1 9mmo 1) ttix. N gi&iCjM&Ufco 1 5 Blflf, S^«fc«&f0^7K# 
15 h U p AzM^^P^X ^^t^7k (10 0ml) kl^UI^^^/V (5 0ml 

X2) -eML, ^rmii^^lTk^^^^^A-e^LfCo r ft 

;V-X?mm «U N-[3-p< h^v-7« h^riX) 

-2, 2-^f^7°n^y7^ K (1. 4 8g, 9 8%) £r#7>. 0 

20 (c) N-C3-J* h^iX-4- (^ h^i^ h^iX) - 2 — ^yl^re^/lX] 
-2, 2-^^f^7°P^y7^ KOM 

N-[3 h^^-4— (pi h^i^^ h^rX) •7^~/V\—2, 2—ispi^-/\y 
^°t=ryN°^T5 K (5 0 Omg, 1. 8 7 mm o 1 ) ©f (1 0 

ml) -1 5°C{utl. 5 9M-n-^!J (2. 94ml, 4. 

25 6 8mmol) 0°C^-e^^r KH?-M.Ufc 0 2 B#|H)8K 3 !7^^ 3vV 

(0. 175ml, 2. 81 mm o 1 ) (DT Yyt Kn77> (0. 5 ml) 
t&«TL, lH#F^^^{^#SL7h 0 14» SiS^Srzk (50ml) 
^ Lg^^^W ( 3 0 ml X 3 ) tiUJU Sr#7KM-^ ^ Is T7 a -<* 
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4- {^^r^/mk^^mm t-sil, n-[3-^ 

(4 2 4mg, 81%) &#fc 0 

(d) 4-[ (2, 2 -^^^jvzfxz^y^jv) /]- 2 h*is- 3 - 

N-[3 -pf h^i/-4- V-**/* -2-^Wx=^/]-2, 
2-^f;V7°n/y7^K (3 0 0mg, 1. 0 7 mm o 1 ) ^ J —/V 
(3ml) ^^(^*5V^T6N-^^7]C^^ (0. 355ml, 2. 13 

mmo 1) *«TLfc, 1 8B#f!Q^ RJfe*?*** (3 0ml) fclj^U 
10 3vP (3 0ml X 2) -CiWU It^^-^*^fP^7KT?i5fe^. ^7XM 
^ ^ is&J* «Lfc„ £. t^iSUBtfg L# ftfc^tE© tf J7 i? ^ (3 ml) 
^IK^s Ottt^^^^^py K (0. 091ml, 1. 17 
mmo 1) Sr*0^. N 6 0TCI«Lfc o 2. 5 B#Pfl#, SM«*»EllliLT 
»e>nyt^S«T7K (5 0ml) fcl^U It^^^V (3 0mlX2) TftttiJ U 

;^7iN^^^77^- (^^r^^/I^^^-e^tB) -e*»^U, 4- 

[ (2, 2-^^^/V^ 0 a^V-l'/V) 7?y]-2-^ 

?V * h (3 3 8mg, 100%) £#7t 0 

(e) 4- (TtW^y) -2-> h3rzs-3-*3-7l>'7=c.=-Sl>> * # 1/ 
20 ^/P/ft^ — h©^ 

4-[ (2, 2-v^^vK^nyV-f7V) 75y]-2-^h^ri/-3-^f;P 
7V 7«^>-^7V7^^— b (2 2 3mg, 0. 7 0 7mmol) <Dn — zf# 
7-7V (2 ml) 8B£Kl, 1^X2 0%-5ftBfcfc85$9t (4 ml) SrigfTU 10 
0°C^#Mbfc o 14^, K^^?T7X (5 0ml) »U h y 

25 ?A*?g?£-CpH= 1 1 £ Lfc, ^^L^S^^^7V (5 0mlX3) T*ttfcfciU 

K^^vl" (5 ml) ^i&fcTfcry (0. 069ml, 0. 848 

mm o 1 ) % f&AqgftSl (0. 073ml, 0. 778 mm o 1 ) 6 0 °C 
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tB) -e»M. 4- (7tf;V7^y) -2-* Y^-Z-ff-Asy^—n, * 
(15 4mg, 79%) 3r#fc c 

(f) 1 h^i/- 1 -y^S-jV— 5-^/V 
5 -XA-/^ — h©-g-^c 

4— (T-fe^WT5/) - 2 — ^ V^cis— 3 — ^ f;V7i^ /V 
^-b (15 0mg, 0. 5 4 9mmol) ©g^a^P ( 1 . 5ml) ^S^, 
^i&fc-C&SyicEfcBfe (1 5 5?1, 1. 6 5mmo 1) , JMb^ h 7 ^f^7 
^ (8. 8mg, 0. 027 4mmo 1 ) s fjsgfe;*; D (108mg, 1. 

10 10 mm o 1 ) N mffi&t-sf y7$;V (0. 096ml, 0. 274 mm o 1 ) & 
#Px.fc 0 8 B#Pfl#, Wm-l V75/V (0. 037ml, 0. 713 mm o 1 ) 
£r«JUfc 0 3E^2^M«, 7K (2 0ml) (2 0 mix 2) 

15 mMV, 1 -Tir^-4-^ 1 H— f i/^V-/V- 5 — f/V 

X/P*^- h (llOmg, 70%) Sr#fe 0 

(g) 4-^ h^-lH-' f^V- — f/P ^^^^/V/fc^-h© 

1 — Tir^/V-4-^ h=¥i/— 1 H--f V^y*- /V- 5 — f/V tZl/T.sVfc 
20 ^ — h (lOOmg, 0. 352 mm o 1 ) COT h7t Kn77^ (1. 0 

mi) „ (i. omi) mm^ mmzx2M-7kmkv^vj*7kf&m 

(0. 3 5 2ml, 0. 7 0 4mmol) ^JPx.fc 0 HW, 7k (10ml) 
K&VEm^jV (2 0mlX2) ttffiU ^P»JSSr«l7K«tit^^5/^^-T?<£ 

25 (— ^r-f-^/i^^^vT^m) -enttiu 4-^ KV-lH-'f^y-^ 

- 5 —-1 ;V >X;P7fr^- h ( 8 0 m g , 9 4%) £r#fc 0 

: 1 30-1 311; 
^W(J4 6 8 
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#t^J 4 T#t 1 f yy^/-;V- 5 - ( 1 . 60g, 0. 0119 

mol) ©7h7tFn77V (5 0ml) ffi&fc.^ SfilCTN-^Pn^^f 
-f^K (1. 5 9g, 0. 0119mol) &jN?Lfc 0 lW, 4 0°C^#|i.U 
WK2mmtk, 5 0°Ci:Lfc o 5B#f B ims BOS^£zk (lOOml) (£#U 
5 I^i^^/V (1 0 0ml X3) -Cttfcbbfco ^il^^7K«^^v't>AT* 

(^■^y-zs'/mwi^/i'-e&m) tiSL4-^n n- 1 h— r ^v-^- 5 

— Or- As (1. 7 3 6 5g, 8 6%) £#7c 0 

1 H — NMR (DMSO-d 6 ) 8 ; 7. 09 ( 1 H, d, J = 8. 8Hz) , 
10 7. 3 3 (1 H, d, J = 8. 8Hz) % 7. 90 (1H, s) % 9. 71 (1 
H, s) ,13. 1 0 (1 H, s) . 
HJfeM 4 6 9 

4-^ h=^>- 1H — f^/-/V-5-t-/W^ 

(a) 4-^ h^f- 1 H — i^^/— J>V— 5 — iVl- 2-^fn^t>^ 
15 /V/fr^- h<D^<£ 

M0H4 6 7 0Miu?tt^^V^Lfc o fcfcU ^WJ4 6 7 
(c) 7?^cLfcN-[3 h^fv-- 4- h=3r^^ h^vO -2-^5Vl- 

(b) 4-t< h^-v/- 1 U-4 is^S—As— 5 — ^-/HO-g^ 

20 4— ^ fdri/— 1H — i —As— 5—4 A* 2 h n'Of 

-h (40mg, 0. 11 5mmo 1 ) ©N, N-^f;^^A7 5 R (1 
ml) 0°CttMt^7^ (4 5mg, 0. 1 3 7 mm o 1 ) , 

■7^/-/V (24ml, 0. 2 2 9mmol) &l)Ux.1t 0 3 0^i, RJE£j§fflc£r 
7k (2 0ml) fc^U g^ac^V (2 0m IX 2) l?itl}lfc c ^TttfcJSSril* 

25 ^ > 17 a "ef£M u ^ n &mj±.mm u# e> ti^as &• ^ y # ^ a 
^o-7f^7^- (^^-f-^/i^^^v-e^m) tm4-^^-i 

H-^V^l/-/V- 5 -^--/U (1 9m g, 10 0%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 3. 97 (3H, s) , 6. 95 ( 1 H, 

d, J-8. 7Hz), 7. 00 ( 1 H, d, J = 8 . 7Hz), 8. 01 (1 
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H, s) , 8. 57 (1H, s) , 12. 81 ( 1 H, s) . 
3>l«!j3 8 5 (D^fmKmZXR^fff£V\ ^T^-f-gfe&MM 4 7 0<Dft&m 
Ufc Q tctd U ^Jfe#!l 4 6 8 -C-a-^c Lfc4-^nn-l H — f i/py—A' 

- 5 -^-/I^J^^lJBV^c 
5 ^JfefJiJ 4 7 0 

trans-3 — [ (4-^nn-l H — -Y ^s^S—As— 5 ^^iX] ^ 

jft/^ : 1 4 2 ~ 1 4 4 °C 

^»ij4 7 o (D^mKm\^xRm^fj:^\ sxTK^-rmmtH i \ <o\^m 

10 IsfCo fete U 4 6 8 -e^J^ Lfc 4-^Pn-l H—^f l/#V—As 

- 5 -^-A^j^^V^o 
H»#ij4 7 1 

c i s-3-[ (4-^nn-lH — {ls&l/—A'—S — f/V) v-^ a^. 

15 'H-NMR (DMSO - d 6 ) 8 ; 0. 9 2 ( 1 H, m) , 1. 17 ( 1 H, 
m) , 1. 2 3 (2H, m) , 1. 7 0 (2H, m) , 1. 9 6 ( 1 H, m) , 
2. 10 (1H, m) , 2. 5 3 ( 1 H, m) , 4. 16 ( 1 H, m) , 7. 3 
0 (1H, d, J = 9. OHz) , 7. 45 (1H, d, J = 9. OHz) , 8. 
0 1 (1 H, s) . 

20 ^HS$j4 7 0©^'fefc3|ICTRjcS*ff'feV\ l^Tfc/Tt^li 4 7 2 (Dfc&fo 
Lfc 0 fcfc U HJfe^lJ 4 6 8 Lfc4-^np-iH-^ is^S—A* 

- 5 -^--^SrJDS^ffiv^o 

4 7 2 

trans— 4 — [ ( 4 — ^ n n - 1 H — 4 )V~ 5 — 4 ;V) Hr^SM/t 

25 n^^rih^T5>- 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 13 (2H, m) , 1. 42 (2H, 
m) , 1. 7 5 (2H, m) , 1. 9 8 ( 2 H, m) , 2. 6 2 ( 1 H, m) , 
4. 17 (1H, m), 7. 30 (1H, d , J = 9. OHz) , 7. 44 (l 
H, dd, J = 0. 8, 9. OHz) , 8. 01 (1H, d, J = 0. 8Hz) . 
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mmm 473 

(a) 4-^h=3rv--3- (fy7;Vtn^^V) 7=!)^^ 
2-^ hdp-V— 5 hta^^y h y -yiVfry-i K (5. 0 8g, 2 3. 0 
5 mm o 1 ) (D ^ & J —Si" (2 0 0ml) 10%Pd-C (50 %^7^, 

2 5 0 m g ) Srj^jp U ^jfiT?*jEE©7k3(5#S^T 3 . 5 mm&UmW Lfc 0 ir 
7^ hSiflUfcgU «BEMIf£@LT, 4-^hdrv--3- (MJ7;l/tn^f 
7P) T— y V (4. 6 7g, 10 0%) £#fc 0 
MS : m/z = 19 2 (M+ 1 ) 
10 (b) N- l4—*h*l'- 3- (MJ7>tn^fA/) -2, 2 

4-^ (MJ7;VtP^f/V) T— (4. 2 9g, 2 2. 4 

mmol) O^oo^^y (4 5. 0ml) »CMJx^;P7$y (6. 2 
4ml, 44. 8mmol) SrSfc&BU 2fC?frU&:3K ifrffc; fcfV* n >T /V (2. 84 
15 g , 2 3 . 5 mm o 1 ) £0 — 5 °C"eMT bfc 0 t*#SLt 1 B#R0ifc?fi 

»l/c 0 5 %-mm.wti- h y ^ATk^^s^sfe^^T^L, 5 % 

^ b^V— 3- (Mi7;^P^^) ~7z^~;V\ -2, 2 - f;l/7p/N 0 y 
75K (6. 1 6 g , 10 0%) £r#fc 0 
20 1 H — NMR (CDC 1 3 ) 5 ; 1. 3 2 9 H, s) , 3. 8 9 (3H, 
s) , 6. 96 (1H, d, J=8. 9Hz) , 7. 31 ( 1 H, br 
s) , 7. 63 (1H, d, J=2. 8Hz), 7. 76 (1H, dd, J= 
2. 8, 8. 9H z) . 

(c) N- 14— * 3- ( h y ~7?Vitv*J-A>) ~7 

25 - 2 , 2 - ^/t^n 5 \*<D&I& 

N- [4-^h=¥v/-3- (M)7^tn^f/>) :7^^/l7] -2, 2-v^ 
f;V7o^77? K (5. 9 0 g, 2 1. 4mmo 1 ) (D"r h 7 t Kn77^ 
(7 0. 0ml) fi^-10—15°CMt^ 1. 5 7M;/W/V-7~ 
^vvy^A / — dri)->^ (3 3. 5ml, 52. 5mmol) WO^C 
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E*Tfcte*>fcfl*b 2 5^tlTLfco t 2 0°Ct-e#t&LT 3 ^fMf 

#Lfc„ 4^Lfcl«S^-3 5 4 0^1^^ 3— (1. 5 

3ml, 24. 6mmol) £r 1 55>WT?^TUfc 0 5~0°C^7?#m 
Ul. 5 B#MiftiBat# Lfco tR £ g^^/VT^SBttfti U ^r*fg £ 5 % H; 

(6. 2 3g) £#fc 0 i/y^^7A^nvf^77^ 
y^n tV^-^/V- 1/ 1 Titttj) t»lL, N- [4-^h^fi/-2- 
^^7^-3- ( MJ ^7V^"l=r^ ^7^-/1.] -2, 2 - 9vK7°l=r^;XT 

5 K ( 3 . 2 0 g , 5 0%) £r#fc 0 
10 'H-NMR (CDC 1 3 ) 8 ; 1. 3 5 (9H, s) , 2. 3 1 (3H, 
q, J=2. 9Hz), 3. 86 (3H, s), 6. 87 (1H, d, J= 9 . 
0Hz) , 7. 08 (1H, br s) , 7. 57 ( 1 H, d, J= 9 . 0 
Hz). 

(d) 4-^ h 2-^ =3-;V- 3- ( MJ :7/i^n ^ =f-;v) y — ]) l/(Di$ 
15 J% 

N- [4-7< h ^^-2-^^/1—3 - ( MJ - 

2, 2--^^^7V7 p a^>'T^ K (3. 15g, 10. 9mmo 1) hlYM^ 
V !>A (3. 2 0 g, 5 7. 1 mmo 1 ) ^^U^^V =t—/l- (3 1. 0 

m 1 ) (-160 ttl?#?fiLt 2 0 R#Pfl{£SJS# L/d 0 S^^Tk t ? 

20 nn*;VAt^EiWL, 1 NM7KM^7Xffitttli ^(DzkfBSr 2 

fc 0 #e>nfc^ati«feWTM7k«-^^^^^T?^u, m)±mm 

LT4-/: h^-V-2-^^7^- 3- (Ml7^tny^) T— y (1. 1 
0 g , 4 9%) £r#fc c 
25 1 H — NMR (CDC 1 3 ) 6 ; 2. 25 (3H, q, J= 2 . 4Hz) , 

3. 79 (3H, s) , 6. 76 (1H, d, J= 8 . 8Hz) , 6. 82 
(1H, d, J=8. 8H z) . 

(e) 5-;* ( h JJ :77l^in ^ ^7V) — 1 H — f 
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4— ^ h*cis- 2-^3-;V- 3 - ( hV 7 VK^n T=-V^ (5 13 

mg, 2. 5 0mmo 1) <D%ft&OL*f-j\, (3. 0ml) Wfc\Z-M7&gfflfc (377 
Ml, 4. OOmmo 1) ^^l?MTbfc 0 ®^ Lfc^/«}dI»^A, (4. 
5ml) ^DX., t^t65°Ct LT 1 5 ^f^«ii# Lfc c 3e$c Cfc£t 

5 )S?SSr^?fi*-C^^x f^XI^ (7 0 8M, 7 . 5 Omm o 1 ) % T h 9^ 
W>^<)^n^ K (4 0. 3mg, 0. 1 2 5 mm o 1 ) N V !7 

A (4 9 lmg, 5. 0 Ommo 1) N Iffit-l' y-O'f ;V (4 3 7/jI, 3. 
2 5 mm o 1 ) SrHIS^^S^Ox., ^6 5 *C£ LT 6 ^m^UMW b 

10 tKM^ is >7 A-eftjft U MffllLTftM ( 8 0 0 m g ) 

fc 0 ;/y*^;V*7A^n-7b^77^- (^= 3 fi^>^/ / g^^^7V= 9/ 1 ~ 
6/1-C^tB) t'SMU l-7W-5-yh^-4- (MJ7;I/ta 
^ ^VP-) -1H-7 ls?-S—A> ( 4 9 6 m g , 7 7%) &#fc 0 
1 H — NMR (CDC 1 3 ) 8 ; 2. 79 (3H, s) , 4. 0 0 3 H, 

15 s), 7. 33 (1H, d, J=9. 2Hz), 8. 2 4 ( 1 H, m) , 
8. 63 (1H, d, J= 9. 2Hz) . 
(f) 5-^h^r^-4- (hy7;^o^f-/V) -lH-^^y^/KD^ 

1 -Tir^vV— 5-^ Y^rU— 4- ( MJ ^/V^-a^ -lH-^y^y' 
20 — 7P (493mg, 1. 91 mm o 1 ) (D ^ $ J —;V (3. 8ml) ^rb7t 
Kn^^V (3. 8ml) (D^^tC6N-7K@fe'f^MJ ^AtK^ (3. 8 
ml, 2 3mmol) ^lltlTl, $ fc^fiT? 5 Lfc 0 
bfc£fJ53fe 1 2 N-Jg^TK^^ ( 1 . 5ml) H NifcgbKfgfS m 2 m 1 ) 

25 7k-r«L-r5il, *M5fcU i$JEf£j^LT5-^ h^^-4- ( h y ^/P^n ^ 
^7P) - 1 H — f -y^/^jV ( 4 0 0 m g , 9 7%) £#7fc 0 
1 H — NMR (CDC1 3 ) 5; 3. 98 (3H, s), 7. 27 (1H, 
d, J=9. 0Hz) , 7. 67 ( 1 H, d, J= 9 . 0Hz) , 8. 20 
(1H, m) . 
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MMW 4 7 4 

4- (h^/vtn^f/i') - 1 H--f y 5 - ^;kd^ 

7 3 tllfc 5 h*Z/~ 4 - ( b y ^ - 1 H — 1 ^ 

#-S—As (3 9 5mg, 1. 83 mm o 1 ) nn^^i/(5. 0ml) 1 

5 ffi^i5r-3 0~-4 0°Clc:^i > 1 MHlftlS 5 i/v 5 ^ n n ^ ^ 

(3. 8 4ml, 3. 84mmol) ^5^-e^TL.7t 0 -30°C^^t^rt 
2 0°CS -C#?m LT5. 5 R#r^*S.» b 7t Q U fcSMI' 0 ~ 5 °C 

ykTki^A U7t#, 5 % fi^H^ h y !>^7k^-C p H 5-6 (^f« U 

10 ^5% ^7K-C^#-^, MtKW^^^^^^^U, 5ii N SEIitT 
^ n n^/Vi^g^b 1^145 -t< h= 3 r>'-4 — (hy^yV^-a^^) - 1 H--f 
^tA^CD^^EMm (2 8 0mg) ^ N g^gfem^/^ ^ 4 - (h^7 
Ao^n ^ - 1 H--f isjfV'— /V- 5 — tf-— /Wpt -Y ^<Dfi_£j^ (14 5 

mg) £r#;/c 0 JjfAsJjyJ*? h^77^- (^nn^i/V 

15 g^^^/I^=4/l -C^tti) T**#$SJU 4- (hy^/V^-a^^yP) — 1 H— -^f 
is PS— As— 5 — ( 9 5 m g , 2 6%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 5 ; 7. 12 ( 1 H, d, J= 8 . 8Hz) , 

7. 66 (1H, d, J=8. 8Hz) , 7. 91 ( 1 H, m) , 10, 
2 3 (1H, s) , 1 3. 2 5 (1H, b r s) . 
20 0 7 (D^m\<im\^XKjt^ff^^, &>Tte7rrfmMM4 7 5 (D\\^m 

Sr-g-Jifc bfc 0 Ttfc UgfeteM 4 7 4 4 - ( h y 7;V7>ru ^ - 1 H--f 

HJ&M 4 7 5 

5- (TirV^>-- 4 -4- (hily/Vtn^f^) _ 1H _^ > - 
25 PS—As 

1 H — NMR (CDC 1 3 ) 8 ; 1. 5 7-1. 7 0 ( 1 H, m) , 1. 85 

-2. 20 (5H, m), 2. 86-3. 12 (4H, m), 4. 72 

(1H, m) , 7. 19 (1H, d, J=9. 1Hz) , 7. 61 (1H, 
d, J=9. 1Hz) , 8. 16 (1H, m). 
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MMM 4 7 6 

2- (J^ttis) 7-y>©^ 

3tJ±7.kif#IS^T\ HJfeM 3 5 2 5- (2--ht2^^y^i/) - i h 

— f ls?^S—As (56. 7mg, 0. 222 mm o 1 ) ©g^ai^yi, (3ml) 
5 i: ^ * 7 -71/ (3ml) ©^^Sr^M^T 1 . 5 Lfc 0 £;ivSr 5ii 

5?fc£$ft*ltU 2- (1H-- T^^y— 71^-5 — f/^^iy) T-V^ 
(34. 5 m g , 69%) £#7c 0 
MS : m/ z = 2 2 6 (M+ 1 ) 
MMffil 4 7 7 

10 N- [2- (1 H — {isjrS— )V- 5 — f/V^vO -7^^;V] TirhT^KO 



Wl4 7 6t1lfc2- ( 1 H--r >-^y— /V— 5 --f/V^v') 
(34mg, 0. 15 1mmol) (Dtl^y (1ml) Ifitt* 
7k%m (0. 0 4ml) ^AP^T, rtbSr^^-C2B#p H m#Lfc 0 BOMS: 0 

15 °c^-e^pu, mum.m.7km~r v y ^^mm^M^x, mm^^xmm^o 
^mm&muiki&ykxffi&vxfrb, i&ykmmi- h y ?j*xm>mvtc 0 mm&m 

jEW*L-r#fcfL^l^S^r. fF7tKP77^ (1ml) t??/ — )V (lm 

1 ) h <Dm&mfc*iz-. 1 N-Tkmk-r h v v j*7kmm ( 1 m 1 ) mu. 
20 ^^7jc«-^ h y v 1* xm% u , mm^mj^m^ u# b ti^as & y # 

<t«9. N- [2- (1H f^iA- /1/-5 — r/^^iX) -y^=.;V\ hT 

5 K ( 3 2 m g , 7 9%) £r#7c 0 

1 H-NMR (DMSO-d 6 ) 8 ; 2. 05 ( 3 H, s) , 6. 70- 

25 6. 7 9 (1H, m) , 6. 95-7. 10 (3 H, m), 7. 12 (1H, 
dd, J = 2. 0, 9. 0Hz) , 7. 32 ( 1 H, d, J = 2. 0Hz) , 

7. 57 (1H, d, J = 9 . 0Hz), 7. 95-8. 05 (2H, m), 
9. 49 (1H, s) , 13. 09 (1H, br s) . 



MM 4 7 8 
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^ 9vV 2 - ( 1 T >^V— A— 5 — { )VJr^*y) -<^y^- h (D&$L 

(a) y^/V 2- (3-^^71^-4-^- fn^rcydf-V) ^yyx- 
J$ 

5-7;^n-2-^ba h/Vai>- (i. o g, 6. 4 5 mm o 1 ) £1MJ^- 
5 /^^^7V^^'7"7V (1. 18g, 7. 7 4mmol) ©N, N - ^vV/jvi^ 
(8ml) ^fc, ^m^7y ^ (1. 1 6 g, 8. 3 9 mm o 1) 
Sr^JP^L, rMl4 0tfctlB#Kf#Lfc o £OS^ 0°C^T^PL, «SfP^ 

io -7^— i^^-V-i'/mm^^/i'^ i o/i -ej§tU) m-ofMKu y^vv 2- 

(3-7<5VV-4- — -<y/x-f (1. 8 8g, 8 5%) ft- 

#7t 0 

1 H — NMR (CDC 1 3 ) 8 ; 2. 59 ( 3 H, s) , 3. 78 ( 3 H, 
s) , 6. 7 0-6. 8 2 (2H, m) , 7. 12 (1H, d d , J = 1 1 , 
15 8. 0Hz), 7. 35 (1H, ddd, J = l. 1, 7. 5, 7. 5Hz), 
7. 56-7. 65 (1H, m) , 8. 02 (1H, dd, J = 1 . 3, 7. 
5Hz) , 8. 05 (1H, d, J = 8. 0Hz) . 

(b) ^^7V 2- (4-75 7- 3— y 9W:7^/3-» -<;/y*n^- h<D-g> 
J$ 

20 S*BE7k^#H^T, y^/I/ 2- (3 ^/l^-4-= h cr^^y ^» 

h (1. 85g, 6. 44 mm o 1 ) ©fjig^^/V (15ml) t * $ J 

(8mi) (Dm-&mm%mmz.x5mmm:W i Lfro ^n^^mi^t-m, z>m 

£it£fsU 2- (4-75/-3-^f;V7i/^y) ^yy'x- h 

( 1 . 5 2 g , 9 2%) £#7c 0 
25 1 H — NMR (CDC 1 3 ) 8,2. 16 (3H, s), 3. 87 (3H, 
s) , 6. 6 5-6. 8 2 (3H, m) , 6. 85 ( 1 H, dd, J = l. 
1, 8. 4Hz) , 7. 06 (1H, dd, J == 1 . 1, 7. 7Hz) , 7. 
30-7. 40 (1H, m), 7. 85 (1H, dd, J = l. 7, 7. 7 
Hz) . 
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(c) ^f-jv 2- (1H — f 5 -f;vt^v') ^yi/x- f © 

*^JV 2- (4-75 /- <<ls*S3i— h (5 0 0 
mg, 1. 94mmol) &7k (5. 7ml) |r:lS$t, ^.thK 0°C\^XWM. 
5 m (1. 0ml) % T ^ h77A'XrvtfU— h (6 9 3mg) eD 

^7t 0 r OlIitI«t h y ^zfqi^ (134mg/lml) SrMTLTt, 

ml) l^iU SStt»!)^A (381mg, 3. 8 8 mm o 1 ) £ 1 
10 8-^r>^- 6 (1 5mg) SriD^fc«, 2 0#reift#Lfc o £©HfflW£K:|&jfn 

h y ^ttffibt r*L trains^ ^y*W7A^p-7h^77^- 
(^pp*;i,v^^y- /v=7 o/i) k:-C)»SU *^-;v 2- (ih- f 

i/^V v -/l'-5 — (/l/^r^i/) ^<>-y^—h (157mg, 2Ig30%) £r# 
15 fc 0 

1 H — NMR (CDC 1 3 ) 5 ; 3. 85 ( 3 H, s) , 6. 92 ( 1 H, 
dd, J = l. 0, 8. 3Hz), 7. 12-7. 28 (3H, m) , 7. 
4 0 — 7. 5 2 (2H, m) , 7. 92 ( 1 H, dd, J = l. 8, 7. 9 
Hz), 8. 00 (1H, s) . 



20 MMM 4 7 9 

2 - ( 1 H-4 ^?V—As- 5 gcS»©^j& 

HlM4 7 8 1f^L^^ 2- f/l^^r 

%/) ^^y*rc— }s (9 6 Omg, 3. 5 8 mm o 1 ) h7tKn77> (1 
0ml) i7<^7— /V (5ml) ^ftfc^i&teT 1 N-TKSKb*?" h 

25 y^^7kf» (7ml) &]3ttZ-±m^ 6 0tiCt4 0#IW»#Ufc„ SOSfL 

2- (1H f 7V-5 — (A>**is) &M^m (7 9 Omg, 8 6%) 
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MS : m/z = 2 5 5 (M+ 1) 

mmm 4 8 0 

2 - (1 H--T y^V^/V- 5 --f As$r**s) — N — f y^/K>X7 ^ K© 

5 ^JfefJlJ 4 7 9 Lfc 2 - (1H — f l/pS—fl'- 5 — f A*** V) gcM= 

S (80. 6mg, 0. 317 mm o 1 ) b-i V ~f^A-T ^ (301mg, 0. 
4 12mmol) £rN, N-^^fMMT? F (2ml) f£$#¥£-g\ r. 
tltMttv'^^T^Itt (7 2. 5mg, 0. 3 8 0mmol) , k 
Kn^r^/y' h y TV— A* (47. lmg, 0. 349 mm o 1 ) N hV 
10 /l/TS^ (0. 0 9ml, 0. 6 3 4mmol) SrtafcfcgK 2. 5NfWL 

U 2- (1 H — T^V— /V-5 — f/^drv-) -N--fy7f;WyX7 5 
K (4 7 m g , 4 8%) Lt#fc„ 
15 1 H — NMR (DMSO-d 6 ) 5 ; 0. 80 (6H, d, J = 6. 8Hz) , 
1. 60-1. 80 (1 H, m), 3. 06 (2H, t, J = 6. 3Hz) , 

6. 79 (1H, d, J=8. 3Hz) , 7. 10-7. 30 (2H, m) , 

7. 30-7. 45 (2H, m), 7. 50-7. 70 ( 2 H, m) , 8. 
0 2 (1H, s) , 8. 2 2 (1H, br s), 13. 1 ( 1 H, br 

20 s) . 

HJfe^tJ 4 8 1 

2- (lH-^y^y^-5 — f/l^^vO -N, N-'^fMyX7$ K 

4 7 9 -C-g^ Lfc 2 - ( 1 H — r IsPV—A'- 5 — f/l^^) gc&# 
25 I (80. 8mg, 0. 3 18mmmol) t^W^Sil (3 3. 
7mg, 0. 4 13mmol) £rN, N - "f~;Vi£;\> J>,T $ F (2ml) ft: 

w^tc^jajJiT.l -oc^/i/- 3 - (3' -^f;P7^7DtV^ 
^V^U*'-iti(7 2. 5mg, 0. 3 8 0mmol), tKo^> 
^yy>y7y-;P (4 7. lmg, 0. 3 4 9mmol), h V x^;V7 5 ^ 
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(0. 13ml, 0. 954mmol) &M*.1t&^ 2. 5R#Hd»Lfc 0 

(1H — < l/<*?y—;V— 5-4 ;V$-^*/) -N, N-^fMyXTU* (5 
5 1 m g , 5 7 %) «r#fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 2. 93 (3H, s) , 2. 89 (3 
H, s), 6. 78 (1H, d, J = 9. 2 Hz) , 7. 05-7. 20 
(2H, m), 7. 40-7. 62 (3H, m) , 7. 57 (1H, d, J 
-9. 2Hz), 8. 0 2 (1H, s) , 13. 1 ( 1 H, br s) 
10 mM\3\ 4 8 2 

3- (lH-^y^/-^-5--fW-» -N, N-'^fMyX75 F 

(a) 3- (1H — — f/l^J-dr^) 

3-fc Kp drv'SIf f ;Vx^r^?rg^iCffiV^T, »J4 7 9 (D^FiSfe 
15 »CTKJS<Ht&V\ 3- (lH-^^y-;V-5-^;P^^) ^Ifi 

(b) 3- ( 1 H-^ y/y-yl/- 5 -fM^r^/) -N, N-v^^/W^ 
XT 5 Kco-o-^fe 

3- (iH-^yyy^-5-^Wi/) ^m#BISriS3H-tc:fflv>T N 

20 094 8 i ©;#ifcmaiCTKJ&<Mrfci\ 3 - ( i h — r is?-s— /v~ 5 — r/i^j- 

3r*» -N, N-^f;^yX7^ KSr-g-ffcbfco 
MS :m/z = 2 8 2 (M+ 1 ) 
»M 4 8 3 

[2- (1H — fl^iA- ;U-5 — (A'ttSs) 7^=- ;V\ ^^y— jv<d&j& 
25 ^ftM4 7 8-e#fc^^ 2- (lH-fy^/-;V-5-^;m-» ^< 
>-y=c-— b (9 5. 6 g, 0. 3 6mmo 1 ) h9tKo77^ (5ml) 

r^^0°C^T7X*^y ^AT/t^-^ (4 4. lmg, 1. 
0 7mmol) £r#D;L, ^(C30«#Lt„ rftfczk (0. 3ml) , 2 
N-*fife<ffr?- h y VJ*7kMm (0. 6 ml) , * (0. 9ml) SrJlRKlMT U 
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teXmM, mffilsX [2- (1 H — OjfS—A'- 5 — fjVttt/) 
* $ 7 ( 5 6 m g , 6 5%) £r#fc 0 
5 MS:m/z = 241 (M+ 1 ) 
MMffl 484 

1- [2- (lH--f>^7-;V-5-^;V^-» ^^^v] -N, N — v>7 

(a) 1- [2- (1H — sls~5 — ijVtt*/) -N, 
10 N-^f;^^y7^oM 

il^4 8 lt#fc2- (1 H f>-^— 7^-5 — f/U$-**s) -N, N- 

V\ 1- [2- (1H f l/f?lf— ;V- 5->f/Vtti/) 7^-;V\ -N, N- 

15 MS :m/z-2 6 8 (M+ 1 ) 

(b) l- [2- (iH-^vyy'-/P-5-^/m>') ^-/V] -N, 

1- [2- (1H flsjfy— Slo-5 f;U$-^i/) ^^^/V] -N, N-v> 

^ f ^ >7 5 y ^-yxf ;Vx-r;V (2ml) OtCtlN- 
20 ^m/v^^Wcc— (O. 3ml) ^ITlfc. ^ <£>H?«£r?Mi LT N 
1- [2- (lH-fy^V^-5-^/^y) ^^^71^3 -N, N-:/V 
^/V7 * :/T 5 ^ • — mm. ( 2 0 m g ) <£r#fc 0 
MS :m/z = 2 6 8 (M+ 1 ) 
4 8 5 

25 N- [2- (1H-^W- 71— 5 — iJVtt*/) -O-vvV] -2-^9vK/ 

^Jfe^ij 4 8 o 2 - (lH-fy^^-s-fW^) -N-^y 

N- [2- (1H — <ls#V>— jV— 5 i)\y^-y) ^<^V>V\ -2-^7K/ 
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MS : m/z = 2 9 6 (M+ 1 ) 

»I4 0 3 (a) <D^fe^CTSOS£tTV\ KXT^i-mmm 4 8 6 <Dfc 
bfc 0 fete U IfcfeM 4 2 5 - ( 4 - y _ 

5 1 H—f ^3dl**fc:MV^C 0 
4 8 6 

5- [ (1 -T^=^)V\f^) — f/V) J*"^] -lH-^^y- /l^ 
MS : m/ z-2 6 0 (M+ 1 ) 

mmm 4 o^fefcijic-r^&srfTvx j^t^i-i^»!]4 8 7 <D\^m^ 

10 ^ bfc 0 fcfc U HJfe^J 4 2 5 - ( 4 - fc°^ y - 1 H - 

5l JfeM 4 8 7 

5- [ (1 -^5VPt°-<y v^-4 f/P) t^r->] -iH--fy^V-;v©^ 

15 MS:m/z = 2 3 2 (M+ 1 ) 

mWAZ 9 9CD^fc2pC-CK^SrffV\ ^Tfc^-r^»i|4 8 8<D4k&V!>& 
bfc 0 fcfc U 4 8 6 "T?#fc 5 - [ ( 1 -T-fe^VVtX y v 5 ^- 4 - 

^-^v-] -1H — r>-^y-/^^ic:ffi^fc 0 
MMM 4 8 8 

20 5 - [ (l-xf^tX^i?y-4 — { ; v) ^iX] -1H — f i/^jA- /KD^ 

MS:m/z = 2 4 6 (M+ 1 ) 
HJfiM 4 8 9 

5- { [1- (2-^ hdrv-^^/v) tr°-<y v>>--4 — f/R] ^v-} - 1 H- 
25 -f 

4 2 TWc 5 - ( 4 - fc°-< y i/=-M* %/) -1H--Y ( 1 

OOmg, 0. 4 6 Ommo 1 ) ON, N-^^fMMT^ K (3ml) |g 

^zf-jv^-— 7/V (7 6. 8mg, 0. 552 
mmol) »!)^ (15 9mg, 1. 15mmol) ^Pi, Il^fctH 
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thy^A XMB Lfc„ ^Sr^JE®* LT# b tifcaS £r v- U # ^ A ^ 

5 5- { [1- (2—*\-*l/^M ¥^<y i?^- - 1 H- 

-Y l/^S'—A' ( 5 2 m g , 4 1%) &r#fc 0 
M S : m/ z = 2 7 6 (M+ 1 ) 

^»J4 8 9©lfrfefc:ipCTS&STffV\ KTt/TtilM4 9 0~H»ij4 
9 1 ©fc-g^fe Lfc G 
10 HJfe^J 4 9 0 

5- { [1- ^-/V) t°^y v^-4-^/V] tf-^rS^} -1H 

MS:m/z=314 (M+ 1 ) 
WJ4 9 1 

15 5 - { [1- (S/^u^/l^^vV) bf^y v^-4 — f/V] ^=¥i/} -1H- 

-Y >^*y*— /v 

MS :m/z=2 8 6 (M+ 1 ) 

»j4 8 9 <D^m-mcxEij&%:ft\<\ smz7F-tmnm4 9 2~«j4 

9 3 (DW^m^fiL bfc 0 fcfc U 4 ~e#fc 1 H — f isjf-S—A'- 5 - tf- 

20 — /V^f^fdfflV^Co 
HJfe^J 4 9 2 

2- ,(lH-^y^;v-5-^W^) -3^y-MJ;y 
M S : m/ z = 2 3 7 (M+ 1 ) 
H JfeM 4 9 3 

25 2 - (1 H— r^^y—7V-5-^^^-^S/) ^yj/^MJ;P 
M S : m/ z = 2 3 6 (M+ 1 ) 
HJifiJ 4 9 4 

5- (8-T1ftfv^n [3. 2. l] - 1 H — f >- 
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(a) 8-^>'SVV-8-rf i fcr->'^i3 [3. 2. 1 ] ^ ^ ^_ 3 7 v 

[3. 2. 1] ^^^-3-^^ (1. 0 
g, 4. 6 4mmol) &7h7tKn77^ (16ml) 
5 \ZL~ 7 8 °C^T 1 M-zk^h^-T V^^-?VTJV%^K/ hJ^>mW. (11. 
6ml, 11. 6mmol) ^10»(tTiTU ^ 1 B#^» U7c a 

10 .MdTjfejftU SMtUT8-^<^^-8-T1ftr'>^a [3. 2. 1] 
i/-3-;<h- /V (8 8 6mg, 8 8%) 

1 H — NMR (CDC1 8 ) 5 ; 1. 5 0- 1. 7 5 (4H, xn) , 1. 
78-1. 85 (m), 1. 95-2. 20 (6H, m), 3. 14 (2H, 
br), 3. 2 3 (br) , 3. 5 2 (2H, s) , 3. 61(2 H, 
15 s), 3. 94 (1H, m) , 7. 40 (1H, t, J=4. 3Hz) , 
7. 18 — 7. 40 (5H, m) . 

(b) tert-/f/V 3 - fc Kn^r'>- 8 — TU* n [3 . 2. 1] 

8 — O-i^/V- 8— Tlf IfV^n [3. 2. 1] t^^-3-/-;V (740 
20 mg, 3. 4 1 mmo 1 ) ;V (20ml) lC^M&&s CttiSl^iS.^ 

r«T^^E--l7A (7 4 0mg) s 1 0%-/^^7^/M (14 8mg) 

TU r©iS#?SSraiJ|tb*io ^t^^^^y— JV (2 0ml) ^^f$* s 0°C 
25 \ZLXi?— t e r t -zf^jV h (8 9 0mg, 4. 0 9 mm o 1 ) 

t h V ^^-/UT^ 1/ (1 . 0ml, 6. 8 2mmol) m&lCT 2 mm 

tert-7>;V 3 - t: Kndf-v'— 8 TiffcT^n [3. 2. 1 ] ^ ^ 
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^~8-^JJ^^-yu—h (7 17mg, 21^93%) £r#fc 0 

1 H — NMR (CDC1 S ) 6 ; 1.46 (9H, s) , 1. 47 (s) , 

1. 4 2- 1. 7 4 (4H, m) , 1. 94 (2H, br) , 2. 14 
(2H, br) , 4. 14 (2H, br) , 4. 21 (1H, br) . 

5 (c) 5- (8-T1ftrv^n [3. 2. l] ^ h - 3 — -T /I't^rv') -1 

tert-^V 3-t: Kn^vz-S-Tlf^v-^u [3. 2. 1 ] ^ ^ 
8 -#A^=3rv/l/— h&/BVvC, ^»!l4 2©^^^CTRJ^^^TV\ 5 

— [3. 2. l ] Or? V - 3 — O^^y) -lH-^y^ 

io j\s&&j&vft 0 

M S : m/ z = 2 4 4 (M+ 1 ) 
MMffl 495 

4— — N-^- h^fc Kn-2H-t°7V-4 — f/V- lH-^f Isffz/*- /V 

15 (a) 2, 3 -v ? ^^/l/-4-— Yx^y ^=.;V MJ 7Vl^?J-n 

— h 

2, 3-^^-4--hP7x/-;k (3. Og, 17. 9 mm o 1 ) CO 
m^^-^ly (60ml) m^K, O^CKX^TKhD y/^upt^lyy/^^. 

— b (3. 17ml, 18. 8 mm o 1 ) t h V ^^)VT 5^(2. 75ml, 
20 19. 7mmo 1) ^i&fcT 1 bfc 0 K^^7X^^ 

/UX*mm) -efflt^r ir^J; 19, 2, 3-^f-;P-4--ha7x^ h 
y 7;l/^n^^y^;^^h (5. 3 2g, 9 9%) £#fc Q 
25 (b) 2, 3 -v^^/l— 4-~ ho^- h U /V©-^ 

2, 3 - s^pt 4 h a y^ — ;v y V y/u^-uyi ?yy;vfc^— h 

( 5 . 2 0 g , 17. 4mmo 1 ) <DT h7fc Kn77^ (21ml) 
mUims^^XyTyikjj H <7i* (2. 2 6g, 3 4. 7mmol) ^P^T, flJi 
%.\^tz. 0 Yy^yyy y ^~;Vfcyy {\ . OOg, 0. 865 
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mmo 1) SriP^T, ff«Lfcft N »«fB^#T^*5V>T 1 0 fl#R0^JS £i*r 

5 ^SH^r.^^^ 2, 3-^t«^7v-4-— fp^yy'- h UA> (2. 79 

g , 9 0. 9 %) £#7fc 0 

1 H — NM R (DMSO-d 6 ) 8 ; 2. 26 (3H, s) , 2. 49 
(3H, s) , 7. 78 (1H, d, J = 8. 4Hz) , 7. 85 ( 1 H, 
d, J = 8. 4H z) . 
10 (c) 4-T5/-2, 3-^f/W<y/=MJ/l/0^ 

2, 3-^f^-4--ha^^MJ;V (2. 73g, 15. 5 
mmo 1) <D^?y — ;V (94ml) W®L\^ ^^a{c:*5V^T~i^{b^ X (12. 
24 g, 54. 2mmol) -&M%.tzM\^ MlM^k&T^^^X 5 B#5QSJft 

^*tt, 4-T5/-2, 3-^f^<y^MJ^(2. 12g, 9 3. 
6%) £r#fc 0 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 97 (3H, s) , 2. 30 
20 (3H, s), 5. 7 9 (2 H, br s), 6. 53 (1H, d, J = 8. 
4Hz) , 7. 20 (1H, d, J = 8. 4Hz) . 
(e) N- (4-->7V-2, 3 - v 5 ^ ^vl^cc^/V) 7-fef7 5 K©^ 
4-757-2, 3-^f;W^hy^ (1. 32g, 9. 03 
mmo 1) (DWm^/l' (10ml) ffi&fc. &m.\Z&^XM7Mgm (1. 36 
25 ml, 14. 4mmol) Sr*D^fc#^, M«#T^*5^T 4 B#r^^$*7t 0 
KJS^#^«, #^nfc^fftti^^«Jb, N- (4-V-T/-2, 

3 - ^7x^;V) TthTO* (1. 3 9 g , 8 1. 8 %) £r#fc 0 
1 H — NMR (DMSO-d 6 ) 5 ; 2. 09 (3H, s) , 2. 14 
(3H, s) , 2. 43 (3H, s) , 7. 50 (1H, d, J = 9. 0 
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Hz) , 7. 55 (1H, d, J = 8. 3Hz) , 9. 56 (1H, br 
s) . 

( f ) 4 1 H— f 5 -jjAstf— h y 

N- (4-->T7-2, 3-^Ws=;l/) Tth75 K (1. 38g, 
5 7. 3 3mmol) ©ftSfe^^/HK»?ft (15ml) fc % ££mz.&\^X&fcgftk 
(2. lml, 2 2. 3mmol) „ T h ? — n -^W^^/nW 
K (1 1 8zng, 0. 366 mm o 1 ) N g£@g;*7 U ( 1 . 44g, 14. 7 

minol) , i»y75;l^ (1. 3ml, 9. 6 8mmo 1) ^Mfctl', 

7A^Dv^^77^- (n— =3rihi//^ na*;VA"C§tH) fiii" 5 £ 
Id «fc 5 , 4 1 H — f — /U- 5 -X/lrtf— h V A* ( 1 . 2 4 g , 

8 4. 9%) £r#fc 0 

15 1 H — NM R (DMSO-d 6 ) 6 ; 2. 81 (3H, s) , 2. 84 
(3H, s) , 7. 72 (1H, d, J = 8. 8Hz) , 8. 23 ( 1 H, 
d, J = 0. 7Hz) , 8. 37 ( 1 H, d, J = 8. 8Hz) . 

( g) 4 fjv- l H — f -yp^S—A/- 5 -jfr/i'jtf i'H©"^ 

4 - ^ f ;V- 1 T i/^y 5 Ml ;V ( 3 9 9 m g , 2. 0 

20 Ommol) (Df^gfU^y^ (2ml) S^^*5V^TtK (2ml) £3fti5fe@£ 

(2ml) SrJq^fcfH^ ams^Tmssv^Tl 8^MSJtS$*fc 0 
£tK (2 0g) ifcJR^«ritS'J«, <6»U 

-/V-5-^>t (2 4 7mg, 7 0. 1 %) £r#fc 0 

1 H — NMR (DMSO-d 6 ) 5 ; 2. 82 (s, 3 H) , 7. 37 
25 (d, J = 8. 8Hz, 1H), 7. 84 (d, J = 8. 8Hz, 1H), 
8. 31 (d, J = 1. 1Hz, 1H). 

(h) 4- 7*5^- N -T b7t Kn- 2H- fc 9 ^ ^- 4 —- (VV— 1H — f y 
^y*— TV- 5 -#7l^>^5; K<£>^£ 

4-^f/V-lH — f 7^y-;P- 5 - ^/M>t ( 2 2 5 m g , 1. 28 
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mm o 1) <DN, N-^fMM7? K (5. 5ml) 7^7tF 
n-2H-t°7y-4-f/l/7^>"-Iit (2 2 8mg, 1. 66 
mm o 1 ) % hV ^^-JVT 5^(0. 5ml, 3. 59 mm o 1 ) % 1 — oc^vi/ 
- 3 - ( 3 ' - 'f'jVT =• 7 fcVk) #/Vjj?$V % K • — (367 
5 mg, 1. 9 1mmol) TOKn^^M/7^ (19 0mg, 1. 

4 lmmo 1) £r«lU lStT4^f#Lfc 0 £0»T#, gj^c^Vi^ 

1 f y^y-;w 5 - *^*>f 5 F (41mg) £r#fc 0 35t$C£r@^^ 

H-tf9 V-4 — f/W- 1 H — T y^y-^- 5-^77V*>^5: K (l 3 4mg, 

5 2. 7 %) §r#fc 0 

15 1 H-NMR (DMSO-d 6 ) 5 ; 1. 4 5- 1. 5 8 (m, 2 H) , 

1. 76-1. 80 (m, 2H), 2. 58 (s, 3H), 3. 33-3. 
42 (m, 2H), 3. 84-4. 03 (m, 3H), 7. 29 (d, J = 
8. 6Hz, 1H), 7. 35 (d, J = 8. 6Hz, 1H), 8. 13 
(d, J = 7. 9Hz, 1H), 8. 19 (d, J = 0. 9Hz, 1H), 
20 13. 11 (br, 1H) . 

9 5<D%&\£&KTRJ&&?T\ t \ £lTi^t»J4 9 6©»5: 

MMffl 496 

t e r t— { [ ( 4 — ^ ^Vl'— 1 H — { — J>V— 5 —4 ?V) jtj 
25 )V-m- ,y\ 7^y) i/^p ZsjVjojV^ y — h 
MS : m/z = 3 7 3 (M+ 1 ) 

2 (b) ©^i^^CT^^^tTV\ ^T^^-flUfeM4 9 7<3D<fbg- 

^Sr^b^o fcfcU lUfe^J 4 9 6 -C#/> t e r t A — 3- { [ (4- 

* ^7P- l H — f -y^S—As— 5 — f 7V) ^77V^-7V] T 5 y } n^^vvv 



WO 02/100833 PCT/JP02/05609 

223 

mmn 497 

N- - 4 - ^ ^;V— 1 H — f y//- )V— 5 

5 MS :m/z = 2 7 3 (M+l) 
^Jg^il 4 9 8 

6 — ^^VV— N— 7" h^t: Kb - 2H-^7y-4-^^- 1 H — f >^V— 

^— 5 — yfr/i'Ti^iJ-s: 

(a) vM^/V 2, 5 —ifff-sUT # AJ&L<D&]$. 
10 2, (3. 6 7g, 18. 9mmol) 

/V (70ml) SI»ttSr**-e?N*b^ Wfcf-Jr—A' ( 7 . Oml, 96 
mmo 1) ^MTbfc# N j)DlltLT3^if^Lfc 0 |g^&^?&^*p-#-£ 

<b@#:j5s*fi±jb7to mfc&'mmi^ m±m&**s—/i' {\m , (2 

HI) ^UT^iET^-rSi^^J;?). v^^/V 2, 
15 ^Sfe (3. 2 9g, 7 8%) £#fc 0 9M£&^JEE^fcU l&fnS#7f<3: 

MfLxmrn^A' (2m) titnu M7kw-^^^^^T^Mufc 0 

®*t§it(j:J;'3 , v^5vv 2, 5 -v^5vv^i/:7^a^ (o. 

9 1 6 g , 2 2%, total > 9 9 %) £r#fc 0 
( b ) 4 - ( ^ b =3f /Vtfwv) - 2 , 5 - v?p* ^/Vgc,ft«£>^-J& 
20 v^^/V 2, S-v^fVl^^^/l^ (3. 9 5g, 17. 8 mm o 1 ) 
©Tf7tKB77> (4 0ml) m$t\Z-^ $ )V (20ml) ^P^XzK^ 
T^£PU 2N-7km^tV ^17^7R^ (9. 8ml, 19. 6 mm o 1 ) £^ 
o < ^Bit3 fl#H5^# bfc 0 ^Sr^JEEW* U 1 N-*gi££;!BJ;tT 

pHl~2i LT^if/P (x 3) T?tttBU ^7kiit^^^T7A-e^U 

— /v= 3 o/i TltM-f^r 4- (^ f^v^A-fc^) - 

2, 5-v^1?v^Wg£ (2. 7 7g, 7 5%) £r#fc 0 
(c) ^^VV 4- [ (t e r t-^K^r^TJ;^;!/) 7^/] —2, 5 — 
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U 4- h*is#/l'&—A') -2, 5 -^^^/^M^^mM^m^^tco 

(d) 4-757-2, 5-^7 f ;^,|f H • ~t^t©M 

mm\A (b) ©#fete^cT^«rfr#v\ mm(D^m^^tc 0 ytaru 

5 4- -2, 5-v ;; ^^^fe«S^»^c:^v^fc 0 

(e) 7^ 4- (7tf;l/7 5y) -2, 5 - 

4-757-2, 5-^^l^A#Bfe • — &£felfc (0. 6 0 0 g, 
2 . 7 8 mm ol) ©i/^nn^^y (8ml) ffi^-te h U ^AsT 5^(1. 
16ml, 8. 3 2mmo 1 ) ^P^.T7jC7fc-e^*PU N i^-fhT-t^/V (0. 26 
10 3g, 3. 3 5mmol) ©^nn^V (2ml) if^lTLfc 0 ^ig.£ 
Lt 3 0#^$g^Lfc©t>, SfefCifrffcTlr^vl' (0. 2 6 2 g, 3. 34 
mm o 1 ) 1 . 5 bfc 0 l&ftlSWTfct^B^Tg^Sfe^^t 1 3 EI 

tttn u «ui &m vikm7kx»m& i^xm^mm^ i/vj* xmm \^± 0 mm 

tick <Q, t^-JV 4- (7*^75 7) -2, 5-^^vi^c 
15 S« ( 0 . 6 8 5 g , 9 9%) £#fc„ 

( f ) y i — 7-tr^/v- 6 -7 ^/p— i h— -r y^y-;v- 5 -^a-^? 

7^71, 4- (T-fe^/PT5:y) -2, 5-^9vl^&»? (0. 661g, 
2 . 9 9 mm o 1 ) COmMl^^/^ (5ml) MM^7kWM ( 0 . 85ml, 9 . 
20 Olmmol) , Iftn-7Wy^^ (0. 0502g, 0. 156 
mmo 1 ) % (0. 587g, 5. 9 8 mm o 1 ) M 

ffim^yT^Jl-iO. 4 5 8 g, 3. 9 1mmol) ©ifx^ (2ml) ^ 
S^Ci, APiaM^ LT 8 B$m3LW bfc 0 7k&lJQ7LXmm^^^X 3 HJtttB U 

25 (— = 3 r^^/g^^^=5/'i~i/ / i) -eit#L7t 0 n intern 

^^->\z.mm\^xmwm^i^ ^ETSfcisii-5;i£ic<fctK 1 

-Tir^/V- 6 1 H-^/^^;V- 5 -i7/V/^>^ (0. 0 7 3 1 

g , 11 %) £r#7t 0 

(g) 6 l H-^f^V— /I— 5 -jj^^m^jti 
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* l -T-fe^/v- 6 -t^-jv- i n-4 ^^y-;i/- 5 -jj/utfi/^. 
( 0 . 0731g, 0. 315 mm o 1 ) (D"r f7tFn77^ (lml) MM 
fc s 2N-7km4ti- h V ^Azklg* (0. 63ml, 1. 3 mm o 1 ) &m*-X, 

%nmmm U3 mr*m& 2 n -trs^ y f- v ( 0 . 6 3 m 1 , 

5 1 . 3 mm o 1 ) £#P*LT £ £ J- 3 mfflMW L-fc 0 mm^7%X^M LT^xf/v 
^-^VVTiife^-U 7XJl^lN-Sm^D^TpHl~2 £ LT@^ £#f£ij Lfc„ 

=f-)V- 1 H — f I'^S—A'— 5 ( 0 . 0 5 1 4 g , 9 3%) £r#7c D 

(h) h^t Fn-2H-t°7y-4 — i jV- 1 H--f >• 

10 7V- 5 -#71^=^ 5 KO-a-fife 

lH-^^^ ^/l^^Bfe (0. 0 4 3 7 g, 0. 2 
4 8mmo 1) CON, N - is* f-^/UJ^T 5 K (2ml) SgSfclC, x h 7 t K 

n-2H-t°7y-4 f 7VT5 ^ • — (0. 0 4 0 2 g, 0. 292 

mmolh MJxf^75y(0. 0 7ml, 0. 5 mm o 1 ) N 

15 ^>XM)77'-M0. 04 6 0g, 0. 3 4 0 mm o 1 ) , 1 — 3 
- ( 3 ' - ^7VT ?;t°p t°7V) fJAsiS&J 5 K • — SfcgfelfcC 0 .0 6 0 6 
g, 0. 3 1 6mmo l)^DiT«^#Lfc 0 Iftlf *^P^t^ nn* 

^oin) xwMirz ^ti-£<o m#&$tm vfc 0 &binfzmfc&wm=^ , 7-Mc 
20 mm LT»«fe?f u sseu mje T*fc«H- s rtian-^ n - t- h 7 

t Kp- 2 H- fc?^^- 4 --f 7l— 1 H — i 5 —1i)Vi£z?q-* y 

( 0 . 0 5 8 7 g , 9 1%) =gr#fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 4 6- 1. 5 8 (2H, m) , 
1. 75-1. 82 (2H, m), 2. 44 (3H, s), 3. 39 (2H, 
25 td, J = l. 9, 11. 6Hz), 3. 83-3. 90 (2 H, m), 3. 
91-4. 02 (1H, m), 7. 35 (1H, m), 7. 73 (1H, 
s) , 8. 06 (1H, s) , 8. 23 (1H, d, J = 7. 7Hz) , 
13. 01 (1H, br) . 
9 9 
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N- (8— <>^/P-8-T1ftfv<"^n [3. 2. 1] ir? V - 3 — Y ;V) -4 
-^^vl"- 1 h7t Kn- 2H-t°^>- 2— T/I/- 1 YL — J^W—A'— 
5 -T $ XD&f& 

(a) (5 - — ha- 1 -7=" h7t Ka-2H-fc°7^- 2 — f/V- 1 H — < 

^«(!3 17 (d) f#fc5--hn-l-rh7t Ko-2H-t°7^-2 
— Y/V-1H — fy^Y^ (1.85 g, 7.48mmo 1) 7nni 
^n^/V (9 6 0 n 1 , 9.0 1 mmo 1 ) (DT h 7 K Ko77^ (10ml) 
t e r t — :/ h ^ v-TJ (2.02g, 18.0 mm o 1 ) ©r f7t 

10 F077V (20ml) 0°Ctt 1 5^ittITU -40°C(eiT 

lR#IW*#L7t 0 lN-^£&^J&£:f?itU g^Bfe^^W-rttffi «&fp 

*M^?£^#/h 0 ^ y # ^rV^ 7 A^nvF^77^- (-N-^i^^/l^^^/V 
= 4/l-e^tii) "Cft^U (5--Fn-l-rh7tKD-2H-t 0 7>- 
15 2--Y/V- lH-Y^^V- /^-4--r7^) WWi^^/l- (1. 9 3 g, 7 8%) 

1 H — NMR (DMSO-d 6 ) 5; 1.26 (3H, t, J = 7.1Hz) , 

1.74 ( 3 H, m) , 2.13 (2H, m) , 2 . 5 1 ( 1 H, m) , 
3.77 (1H, m) , 4.01 (1H, m) , 4.19 (2H, q, J = 7. 
20 1Hz), 4.35 (2H, s), 5.76 (1H, dd, J = 2. 6, 8. 
8Hz) , 7.6 3 (1H, d, J = 9.2Hz) , 8.21 ( 1 H, d, J 
= 8. OH z) , 8.2 2 (1 H, s) . 

(b) A-^^-JV- 5 — — bet - 1 -T f7t Kt3- 2H-t°7>- 2 — i ?X> 
— 1 H — i ^¥lf—}V(D^$L 

25 (5 — =■ h a — 1 h7 fc Kn-2 H- ¥"7>- 2 )V- 1 H — f 

—7^-4-^/1.) ^m^^/l- (1.92g, 5. 7 6 mmo 1) Ov't^t^ (2 
0ml) 1 N-z»ft^ h y >7 AzK^ (8.64ml, 8.64 

mmo 1) &n?L, mUi-X 3 0#P H 1iS# bfe 0 j^JEET^tr^* b, 7jc, 
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7f7t Fo-2H-t°7y-2 — f/l'-lH— /V-4-- 

£r#7t D r^CN, N-^fMM7^ K (2 0ml) „ ^U^A (8 

OOmg, 5.79mmol) £jllI#dJO?U 5 Otiit 3 0M#Lt o tK s @£ 

£f£j; 9 s 4-^^/1^— 5 — =. her- 1 -T- h7t Kn- 2H-t°7>'- 2 — -f 
^- 1 H — f ( 1 . 3 9 g , 9 3%) £r#7fc 0 

'H-NMR (CDC 1 3 ) 8 ; 1.7 4 (3H, m) , 2.13 (2H, m) , 
10 2.51 (1H, m), 2.90 (3H, s ) , 3.78 (1H, m), 4.02 
(1H, m) , 5.74 (1 H, dd, J = 2. 7, 9.1Hz), 7.50 (1 
H, d, J = 9.2Hz) , 8.10 (1H, d, J = 9.2Hz) , 8.23 (l 
H, s ) . 

(c) 4—*?- As— 1 — T hvt: Kp- 2H— 2 — lH-^y 
15 /P— 5-75 

4-^^/^- 5 — — h n - 1 h7t Kn-2 H- 2 — {/is— l H 

— f 7^V— 7V ( 1 . 0 6 g , 4.06 mm o 1 ) (D=c? S —;V (20ml) 
tnO%Pd-C (200mg) , #7y^!?A (1.28g, 20.3 
mmo 1) ^73PX., H^WiDSIftJSfllE b7c Q i?^-f h 3ifitCT@7g4fe3rBfc* LfcgK 

7V- 1 h7k Kn-2H-t 0 7>- 2 --f7^- 1 H— 'y-^if—jV— 5—T 
57 (9 5 5mg, 10 0%) 3r#fc 0 

1 H — NMR (CDC 1 3 ) 5; 1.74 (3 H, m) , 2.11 (2 H, 
25 m) , 2.3 6 (3 H, s) , 2 . 5 3 ( 1 H, m) , 3.5 1 (2 H, 

b r) , 3.7 2 (1H, m) , 4. 0 1 (1 H, m) , 5.6 3 (1 H, 
dd, J = 2. 7, 9.4Hz), 6.86 (1H, d, J = 8.8Hz), 
7.27 (1H, d, J = 7.5Hz), 7.90 ( 1 H, s). 

(d) N- (8 -^7i^7V- 8 -Tif tT 5>>7 pr [3. 2. 1 ] ^ h - 3 — f 
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;V) 1 -T b7K Kp-2 H- 2 — 1 H-^Oy 

y ;V- 5-75 ><D&F& 

A-t^iV— l -T by t Kd- 2H-t°7>-- 1 H — fy^'/- 

/V-5-7;y (40 0mg, 1 . 7 3 mm o 1 ) „ 8 — ^<l/*?As— 8 — TlPfcf 
5 [3. 2. 1] ^T7?l/- 3-^-V (4 1 Omg, 1.90 mm o 1 ) © 

1, 2-v^od^^ (5mi) raMsm, h y T*fe h^r^Jc^^^^ h 

y 17 (477mg, 2.25 mm ol) , ( 9 9 jtz 1 , 1.73 mm o 1 ) 

= 1 0 0/2Xm\ti) i^-XmMi^. N- (8— <^v ? /l— 8-Tif t^v-^n [3. 

2. 1] ^ 3 — (M -4-^f;v-l-fh7t Kn-2H-t°7y- 
2 — f/P-lH — (2 8 3mg, 3 8%) £r#fc Q 
'H-NMR (CDC 1 3 ) 5 ; 1. 6 2-1. 8 5 (7H, m) , 1.9 9- 

15 2.2 3 (4 H, m) , 2.3 4 (2 H, m) , 2.3 6 (3 H, s) , 3. 
2 3 (2 H, m) , 3.5 8 (2 H, s) , 3.7 3 ( 1 H, m) , 3.7 
9 (1H, m) , 4.02 ( 1 H, m) , 5.63 (1H, dd, J = 2. 6, 
9.6Hz), 6.83 (1H, d, J = 9.0Hz), 7.25-7.45 
(6H, m) , 7.9 1 (1 H, s) . 

20 MMM 5 0 0 

N- (8-^^-^-8-Tif fcfv^P [3. 2. 1] h- -4 

-yt-^/V- 1 H-^ y^y 5-7 5 

mmm 499 -e#fcN- ( s — o-vvi— 8 - rif trs^ n c 3 . 2 . 1 ] ^~ 

^ h-3— T^) -4-^5Vv- 1 -7- h7t FP-2H - fcf 7 2 — 
25 lH-^^y^-5-75y (2 7 3mg, 0.6 34mmol) O'^n 
n^V (9ml) ?g*{C s h y 7;l/tnit (1ml) ^WklWTLXm&XW 
3>ift#bfc 0 h y -7;vJrnWlk (1ml) £r#B;t& 3 O^MWf, 

is? pfiW7i<^fc it ^ n p /^/^^ dTttm bfc 0 igfo^i^7X-c^^ u fiStsfe^ h y 

17 A f£T$fJ| U ^ffiT^^rW* bfco #Ife?¥Ji ^pvF^ 77 ^ (200x 
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2 0 0 x 0. 5 mm 6 ^ n n ^ ; ^;V= 6 / 1 til) foXffi 

N- (8 —^l/^/ls- 8 -Tif tTS'* a [3. 2. 1] ^b-3--f 
/V) -4-^f;P-lH — (14 2mg, 6 5%) £r 

5 1 H — NMR (DMSO-d 6 ) S ; 1.7 2 (2H, m) , 1.99-2. 
23 (6H, m) , 2.3 3 (3H, s) , 3.08 (2H, m) , 3.51 
(2H, m) , 3.69 (1H, s) , 4.06 (1H, m) , 6.76 
(1H, d, J = 9.2Hz), 7.17-7.40 (6 H, m), 7.90 
(1H, s) , 1 2. 5 7 (1H, s) . 
10 MMM 5 0 1 

N- (8-Tif fv^t? [3. 2. ll$-?h-3-4M 
— W ><?S—A'— 5-75; 

5 0 0 -C#fcN- (8— O-v 5 ^- 8-Tif tfv-^ a [3. 2. 1 ] 
? h-3-^;U) -4-^^-1 H-^ 5 - 7 ^ (130mg, 
15 0.3 7 5mmo 1 ) J — ;V (1 0ml) MW^, 1 0%P d — C (26 

mg) % ^87^=!)^ (1 1 8mg, 1 . 8 7 mm o 1 ) SrJlK^Px.X 1 B# 

20 l/fxi [3. 2. 1] 3 — <?V) — A—*=?-}V- 1 y^V'-^- 

5-75V (8 4mg, 8 8%) 2r#fc 0 
MS : m/z = 2 5 (M+ 1) 



N- (8-7°n t°;U-8-Tlf }f*/?n [3. 2. 1] ' (M -4 
25 -^f;P-lH — T^V— ;i^-5-7^©^ 

HJfe#!l5 0 1 -C#fcN- (8-7f^P [3. 2. l]^f-3--Y 
A) - 4 - ^ f 1 H-^f 5 - 7 5 ^ (74mg, 0.289 

mmol) ON, N-v^^/V/KA-^T^ K (2ml) jgtfftftl^ ^l^U^iv 
( 1 2 2 m g , 0.883 mm o 1 ) , n t>7n S; K (40m 1, 0.4 



mm 502 
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4 0 mm o 1 ) SrJIfi&Sn Z.X&.m.'T* 1 5 Bf |K]jf# bfc Q ^i^C J: «9 H^Srl&V^ 

"7^7 A— n a -fcjVK/ * $ J V V 5 >= 1 00/1/5) 0 

Hk\s^ft~®MM? w h?*97 4 (200x200x0. 5 mm 2ft, ^ n a 
5 7^?VJ*/^ $> J Y V ^/UT ^=100/5/5 X*mM) {uTflL, 

N- tW-8-Tif [3. 2. 1] ^ h- 3 — >f /P) -4 

- * ?-A>- 1 H — { 5-T5>(36mg, 42%) ^#fc 0 

MS:m/z = 2 9 9 (M+ 1 ) 
HJfe0iJ 5 0 3 

10 1- — N- ( 8 - 7°n fcf/P— 8 - 7f tfi/^ n [3. 2. 

1] — fVV) - 1 H--{ y^/^/P- 5-7 5 
( a ) 1 - (;>< ^/V^^7^— 7V) H—^f ^?'y*—7V(D^-J$. 

(9 7 9mg, 6 . 0 O mm o 1 ) % h V =c^sUT 5: 
^ (2.0ml, 14. 3 mm o 1 ) ©v^ nn^ (2 Om 1 ) M^rft^, 

15 0TO^y^*-;^n!lK (8 8 7M, 7.2 0mmol) ttttS 
M-C 3 B#^»# b^Co ;>< * IsX/lsft— py K (222// 1, 1.80 
mmo 1) ^iiA0U7tf^^M{-lB#raa#Lfc o l&?BfiW;fclC&#*SJC£:<S:#it L, 

jETMg<SrW*Lfc 0 y / -/^t r i (a i9 , 1- (^^/^ 

20 /P/J^/I/) -5-^bn-lH — fyyy-/V (1.16g, 80%) £r#fc G 

1 H — NMR (CDC 1 3 ) S ; 3.41 (3H, s) , 8.23 (1H, d, 
J = 9.4Hz), 8.45 (1H, dd, J = 2.2, 9.4Hz), 8.4 
7 (1H, s), 8.75 (1H, d, J = 2.2Hz) . 
(b) 1- {^^-7V^;V^=.jV) -1H — fy^/-;I/-5-7 5y©M 
25 1- (^^v^/l^—z^) -5-— hn-lH — f i/^V— ;V (1. 0 0 g, 
4.15 mm o 1 ) (D=^$ J (20ml) gflfci^ 10%Pd-C (100 

mg) % *?WtT>^—&& (l.57g, 24.9 mm o 1 ) &0#^P;tTlB#W 
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mjzrmM&^i-z z. tizzy, 1 - u ^w^—m - 1 

H— i C4 2 5mg, 4 9%) <H#7fc 0 

1 H — NMR (CDC 1 3 ) 5 ; 3.2 7 (3H, s) , 5.2 6 (2H, 
br), 6.86 (1H, d, J = 2.0Hz) , 6.94 (1H, dd, J 
5 =2. 0, 9.0Hz), 7.61 ( 1 H, d, J = 9.0Hz), 8.32 
(1 H, s) . 

(c) 1- (^^/l^/l^rz/V) -N- (8 —^X2 8 -Tlf tfV^ a 

[3. 2. 1] ^ 3— f /V) - 1 H--f yyy- /V- VOM 
1- U^/V^/V/fc^/V) -lH-^y^7^-5-7r/ (16 3mg, 
10 0.7 7 2mmol), 8 — -fn \fjV— 8 -Tif If o [ 3 . 2. 1 ] ^ 
^— 3 -^"^ (150mg, 0.92 4 mm o 1 ) <£>7* ^ 7 — /V (3ml) 
fc, v-Ty7ic^k^!>*^- (2 42mg, 3.8 5 mm o 1 ) , g£g& 

(2 2 0/il, 3.84 mm o 1 ) ^JHI^Px.-C^T?4 0 W*#Lfc„ 1 N-tK 

•7h^77^- (7 a p*;^/^ ^7— ;v=A/ 1 ) , #Et#Jg^n^ 
7^ (200x200x0. 5 mm 2$C S 7PP*^V^ ^7^=4/1 
T'JgW) . ^itFLC/MSia^M ( 0 . 0 5 % h y 7;vi-n^ttt7k- 
0 . 0 3 5 % h V 7 W^ng^-e^Tit h ~ MJ /I/ 10 %- 10 0 S*^ 

20 >-K ^•MT^-T7K/@^m^-^^«jittffi) ttl^ilf^ri^ 
J:t)^ 1- (7^/^A^^/V) -N- (8 tW- 8 -Tif f'iy^ n [3. 
2. 1] - lH--fyy^-5-7$y (8mg, 3 

%) £#fc 0 

MS : m/z = 3 6 3 (M+ 1 ) 
25 MMffl 5 0 4 

3-^n^e-N- (8 — zfu 8 -Tf* IfS-^ ^ [3. 2. 1] ^-^h-3 

-4VI/) - 1 H — f i^^V— /I— 5-T5 >-©^^ 
(a) 3-^n^E-- 5-— ho- 1 H--f 7^/^/!/®^ 
5--fn-l H--f y^7^;b (3. 2 6 g, 2 0. 0 mm o 1 ) „ 
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> (60mi) % 2 N~7kmti- hvv j*7kmm oomn (Dm-irmmi^m 

(0.75ml, 14. 6 mm o 1 ) © 2 N-7»t b y !> A 7 J<it (2 O 
ml) SrO'C^T^TU 0°C(I-C3 0^\ ifii^T3. 5W#Lfc 0 MM 

^A(C-r^bs i#BETigifc&e* Lfc„ BE»^/Mc!K»£*;/tSlU 0. IN 

10 isffl/^- /V ( 0 . 9 3 g N 19%) £r#fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 7.79 (1H, d, J = 9.2Hz) , 

8.26 (1H, dd, J = 2. 2, 9.4Hz) , 8.48 ( 1 H, d, J 
= 2. 2H z) , 14.03 (1 H, br) . 
(b) — f ls<D&& 
15 3 - 5 - - f a - 1 H--f y^V^/V ( 1 8 1 m g , 0.748 

mmo 1) ON, N-^^f/V*M7 5 K (3ml) mWi^., ~mt^^' — 
7k?0#J (846mg, 3.75 mm o 1 ) &1Jtt±T 7 0 °C(^T 1 . 5 B#P H W# L7h Q 

20 t b U ^AfcT^iL, irai^g±t5 ^ t (ui D 3 1 H-^ 

5-7^ (HOmg, 69%) 3r#fc 0 
1 H — NMR (DMSO-d 6 ) 5 ; 5.01 (2H, br) , 6.53 (1 
H, d, J = l. 7 Hz) , 6.84 (1H, dd, J = 2. 1, 8. 9Hz) , 
12.90 (1 H, b r) . 
25 (c) 3-^nt-N- ( 8 -7°n bW- 8 -Tif If V* a [3. 2. 1] ;T 
^h-3 — <)V) - 1 H-^f 5-7 5 

— {^7-^-5-7^ (106mg, 0.500 
mmol) N 8 \f}V- 8 -Tif tfv-^ n [3. 2. 1 ] ^ # 3 -xf- 

> (1 0 Omg, 0.598 mmo 1 ) a (3ml) 
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hV T-fe h^-iy^^it^^M-f- hV ^ ( 1 5 9 m g , 0.7 5 0mmol) % 
m& (2 9 n 1 , 0.5 0 7mmo 1) ^JlK^P^T^T*l 0 f^MW Lfc 0 Tls 

5 — Pn*;l/A/^^y^/ h yxf^7^y = l 0 0/1 0 :/5) £5 J; 
t>*^Sl^S^a^ h^77-{ (2 00x200x 0. 5 mm s ^pp*M/^ 
^7-/1'/ MJxf/i/7 5 i/= 1 o 0/5/5-cJglB) fc-oSEBiu 
-N- (8-:/atVP-8-T1ftf^ci [3. 2. 1] - 
lH-^y^/wV-5-7^y (2m g, 1%) £r#fca 

10 'H-NMR (CD 3 OD) 6; 0.88 (3H, t, J = 7.4Hz), 1. 
5 3 (2H, m) , 1. 8 5 (2H, m) , 1. 9 8 (2H, m) , 2.0 
9-2.22 (4H, m) , 2.49 (2H, m) , 3.38 (2H, m) , 
3.51 (2H, m) , 6.28 (1H, d, J = 1.9Hz) , 6.87 (1 
H, dd, J=2. 2, 8.9Hz) , 7.21 ( 1 H, d, J = 9.1Hz) . 

15 Mtfcffl 5 0 5 

N- ( 1H f i/^V— /V— 5 — iM — N— ( 8 —Z7°v fcW— 8 — Tf* 

a [3. 2. 1] 3r?h~3 — f/V) ^^;^>7^ 

(a) N- (8 -7p fcVl— 8 -Tf*bT^ n [3. 2. l]^h-3— Y 
/I/) - 1 -7=- f7t Ko-2 H-t°7y- 2 H-- Y y^/^/V-- 5 - 

20 75 ^O^Sc 

1 7 (e) T*#7t 1 -T h7 t Kp- 2H- tf^>-- 2— f/l— 1 H 
— f /V- 5-7$y (3 3 5mg, 1.54 mm o 1 ) N 8 -7°u \fjV— 

%—TWi/9u [3. 2. 1] ^ ^ 3 — tiris (300mg, 1.85 
mmol) ©7^7-^ (6ml) fcgSftl^ ^77 >fc*ffc*?3jW- h U (4 

25 84mg, 7.70 mm o 1 ) „ f&St (4 4 0// 1, 7.6 8 mm o 1 ) £r JHf #C 

7^=100/1/5) fcTflfSH-S -itifN- (8 -7p tVV- 8 -7 
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iftfi/^n [3. 2. 1 ] Or* Y- 3-4 M - 1 -T t Kn- 2H- If 9 
V-2 — (4 13mg, 7 3%) £r#fc 0 
1 H — NMR (CDC 1 3 ) 6 ; 1.03 (3H, t, J = 7.4Hz) , 1. 
56-1.89 (6H, m) , 2.02-2.63 (8H, m) , 2.70-2. 
5 8 5 (4H, m) , 3.7 0-3.8 3 (4H, m) , 4.01 (1H, m) , 
5.65 (1H, dd, J = 2 . 3, 9.2Hz), 6.78 (1H, s), 
6.83 (1H, dd, J = 2. 1, 8.9Hz) , 7.47 ( 1 H, d, J = 8. 
8Hz), 7.88 (1H, s). 

(b) N— (8 -^P t>- 8 -Tif Ifv^ p [3. 2. 1] $-?h-3 — f 
10 M -N- (1-^ h7K Kn- 2 H - t°7 ^- 2 - - f ;W1 H-^ y?V^ ;V 

-5 — f/v) -^^y^;v*yr^ K©^ 

N- (8-:7 0 nfcVV-8-TU s tf>'^n [3. 2. 1] ^ h - 3 — f/V) - 
1 -T t Kn-2 H— fcf 9^- 2 — f /V- lH-^f Isjfyr— As— 5-75 ^ 
(3 7mg, 0.10 Ommo 1 ) <DlfV (1ml) ¥$m^^ $^^sV7^=- 

15 As 9 pUK (0.10ml, 1.29 mm o 1 ) &%Ux.X^We 3 0 bfc 0 

(200x 2 00x0. 5 mm, 2fc ^ u n -fcAsJ*/ * ^ 7 — 71/- 2 0/1 t* 
MM) tC-OtMU N- (8-^a fcW- 8 -T-Ttfv^ n [3. 2. 1 ] ^ 
20 h-3— 4M — N— (l-rf7t Kn-2H-t'7y-2-^/WlH — f 
y^^/V-5-^;V) -7«^^;l/*y7 5 K (2 0mg, 4 4%) £r#fc 0 
MS : m/z = 4 4 7 (M+ 1 ) 

(c) N- (1H — i As— 5 — < 7V) — N — ( 8 -7p t°;V- 8 — T 
Iftfv-^n [3. 2. 1] ^h-3-^yV) ^^V^/^^TS; F©n-£Sc 

25 N- (8-7 0 nt:VV-8-Tiftfv'^Pi [3. 2. 1] — f/V) - 

n- (i-rh7t Kp - 2 h - t°7 y- 2 1 h-y y^y'-/^- 5 - 

-iW) — J- fl/^/VT^^T ^ K (1 9m g, 0.042 5 mm o 1 ) ©^pp 
^$1/ (0.8ml) MJ^Ptf-ng^ (0.2ml) ^DttSS^l. 
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■v* f^77 (200x200x0. 5 mm, ^ n n*;l/V^ ^ /-^= 9 
fcl"r**t4U N- (lH-^y^^-5-^;V) -N- (8- 
t>- 8-Tif tr*>*n [3. 2. 1] — fA-) tfl'XA'ifrl' 
5 7 0'(6mg, 4 0%) £r#;fc 0 
MS:m/z = 3 6 3 (M+ 1 ) 

MMM 5 0 6 

N— (lH--fyyy-/V-5-^;V) — N— (8-7°n Tife->^ 

a [3. 2. 1] t^h-3-/f/V7th7 5K©^ 
10 (a) N- fcVV-8-Tif tT->^ n [3. 2. 1] f 

/V) — N — (l-rh7t Kn-2H-t 0 7y-2 — f ;V- 1 H — ^f Is&^S' — }V 

-5-4/1") -7th7^ K©M 

»J5 0 5 (a) TWcN- (8-7°T3tVP-8-Tiffiy^a [3. 2. 

1] Jr? h— 3-4M -l-rf7tKP-2H-f7y-2 — f;V-lH- 
15 -fy^7-;V-5-75y (3 7mg, O.lOOmmol) ©t'lJi^y (1 

m 1 ) fekltSfe (0.5 0ml) 3r2jn;fr^?r? 1 7B#p H W#L7c 0 IS 

00x200x0. 5 mm N 2$fc N ^ n n ^ / 6 / 1 

20 ICXmML^ N- (8-7°ntVl^-8-Tif Ifv-^n [3. 2. 1] 3r?h—3 
--f/V) -N- (1-Th7t KP-2H-t°7>'-2-' f;WlH->fW 
—A— 5 — fA) -7tf75K (3 5mg, 8 5%) <H#7c 0 
MS:m/z=411 (M+ 1 ) 
(b) N- (lH-^^/-;V-5-^/V) -N- (8-7°nt>-8-7 
25 iflfe/^D [3. 2. 1] $-?h-3 — i ;V) 7th7$ K©M 

N- {8-^n M)V- 8 -7fkV^o [3. 2. 1] ^ f - 3 — f/V) - 
N — (1 -7T h7t Kn-2H-t°7V-- 2 — T/V-l H--f A- 5 - 

-Y/V) -Tir hT$K(35mg, 0.0853 mm o 1 ) n & is 

( 0 . 8ml) h y ( 0 . 2ml) &l)GZ-XmUX* 1 . 5 B#Rg 
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i^u mmi-h y v&Kxnmv, ij±T?iM4t5riia!)N- (ih 

-4 V^V— JV- 5 -^M — N— (8 -zfn \?As— 8 -Tif hfi/^ a [3. 2. 

1 ] ^ h - 3 — f AO Tir h75 K (1 8mg, 6 4%) Sr#fc 0 
5 MS:m/z = 3 2 7 (M+ 1 ) 

Hife^l 5 0 7 

2- (1H — f^y-;!/-5-^75/) 3£&#g£ (8 0. Omg, 0. 
3 16mmol) ON, 5 K (0. 5 m 1 ) 2 8 % 

10 -TV^~ T7k$gffi. (5 7. 6mg, 0. 9 4 8 mm o 1 ) , 

MJ 7 7V (58mg, 0. 379 mm o 1 ) % %iXf 1 - [ 3 — (v^ ^ 
;W7$/) /ntW] - 3 -^5W#/V/}?^-f 5! K-ififfifetft (73mg, 0. 3 
7 9mmo 1 ) ^KRfcta^^fi-^ 2 0B#MiS#Dfc o KJ&$fcfc 5 b U 

<7 A7X^Sr*P 7LXMW&, Wm^^X h ;\"*~ h7tFP77V (2/ 

15 2 / 1 ) u tti 5 %iMit h y * atK?» t 5 %-itSsk"e«S5fc 

(7 5mg) ^^y*^>*7^^D-7h^77^- (^nn*;l/V^?/" 
71/= 50/1-20/1 tftSL, 2- (IH- /U-5 — < 

^75/) ^<yX75 K ( 6 6 m g , 83%) £r#fc 0 
20 1 H — NMR (CDC 1 3 ) 8 ; 6. 71 (1H, t-1 ike, J=7. 5 
Hz) , 7. 1 0 (1H, d, J=8. 6Hz) , 7. 23-7. 31 ( 2 H, 
m), 7. 47-7. 50 (2 H, m), 7. 60 (1H, s) , 8. 0 

2 (1H, s) , 9. 60 (1H, br s). 

mmm5 o 7 <D&&\z.miz,xm]&&ffi&\r\ UT\^irmMM5 o 8~~mmm 

25 5 1 3©MMlfc 0 

mmm 5 0 8 

2- (1 H — 5 — f7VT5/) -N-^fMyX7 5K 

1 H — NMR (CDC 1 3 ) 6 ; 3. 01 ( 3 H, d, J= 5 . 0Hz) , 

6. 17 (1H, br s), 6. 72 (1H, dt-1 ike, J=l. 3, 
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8. 1Hz) , 7. 14 (1H, dd, J=l. 1, 8. 4Hz) , 7. 2 
2 (1H, dt-1 ike, J=l. 3, 8. 4Hz) , 7. 28 (1H, 
dd, J=l. 8, 8. 8 Hz) , 7. 40 (1H, d d , J= 1 . 5, 7. 9 
Hz), 7. 46 (1H, d, J=8. 8 Hz) , 7. 58 (1H, d, J= 
5 1. 8Hz) , 8. 00 (1H, d, J=0. 92Hz) , 9. 38 ( 1 H, 
br s), 10. 08 (1H, br s) . 

mmm 509 

2- (lH-^fy^V^-5-^^7 5/ ) -N — r y^;^yX7$ K 

1 H — NMR (CDC 1 3 ) 5 ; 0. 99 (6H, d, J= 6 . 6Hz) , 
10 1. 92 (1H, m) , 3. 28 (2H, t-1 ike, J=6. 4Hz), 

6. 33(1 H, br t), 6. 72 (1H, dt-1 ike, J=l. 

3, 8. 3Hz), 7. 14 (1H, dd, J= 1 . 1, 8. 4Hz) , 7. 

20-7. 27 (2H, m) , 7. 41-7. 47 (2H, m) , 7. 56 
(1H, d, J=l. 8Hz) , 8. 01 (1H, d, J=0. 7Hz) , 9. 
15 3 3 (1H, br s), 10. 73 (1H, br s). 

MMm 5 10 

2- (1 H — >V~ 5— 7) -N- (2, 2, 2 - h ]) ~7 ;VJr 

1 H — NMR (CDC 1 3 ) 8 ; 4. 07-4. 18 (2H, m) , 6. 4 
20 4 (1 H, m) , 6. 75 (1H, t-1 ike, J=7. 5Hz) , 7. 
11 (1H, d, J=8. 4Hz) , 7. 2 5-7. 3 0 ( 2 H, m) , 7. 
4 5-7. 5 0 (2H, m) , 7. 58 ( 1 H, d, J= 1 . 3Hz) , 8. 0 
2 (1H, s) , 9. 27 (1H, br s), 10. 13 ( 1 H, br 
s) . 

25 mmm 511 

N- [2- (^f>75/) ^-=$-}V\ -2- (lH-f^y^-5-^/V 

1 H — NMR (CDC 1 3 ) 6 ; 2. 29 (6H, s) , 2. 54 ( 2 H, 
t,J=5. 9Hz), 3. 51 (2H, m), 6. 73 (lH, t- 
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like, J=7. 5 Hz) , 6. 88 (1H, bm) , 7. 13 (1H, d, 
J=7. 3Hz) , 7. 22 (1H, d , J= 6 . 9Hz) , 7. 29 ( 1 H, 
dd, J=2. 0, 8. 9 Hz) , 7. 44-7. 47 (2H, m) , 7. 
57 (1H, d, J=2. 0Hz) , 8. 00 ( 1 H, s) , 9. 48 (1 ' 
5 H, b r s) . 

mmm 512 

N— [2— (^;V7* ]) V-4 —4 A'tlA'iS—A') ~7 /P] - 1 H {Isp^S 

5 -75 >- 

1 H — NMR (CDC 1 3 ) 6 ; 3. 70 ( 8 H, m) , 6. 82 (1H, 
10 dt— like, J=7. 7Hz), 7. 15-7. 21 (4 H, m), 7. 
42 (1H, d, J=8. 4Hz) , 7. 47 (1H, d, J= 1 . 8Hz) , 
7. 99 (1H, s) , 10. 94 ( 1 H, br s) . 

mmm 513 

N- (1 -^o^/nf^y 4-4 M -2- (lH-^y^/-/V-5- 

15 -Y /V7 5 7) ^yX7 5: K 

1 H — NMR (CDC 1 3 ) 6; 1. 57-1. 61 (2H, m) , 2. 01 
-2. 05 (2H, m) , 2. 16-2. 23 ( 2 H, m) , 2. 85-2. 
8 9 (2H, m) , 3. 5 3 (2H, s) , 3. 9 7 (1H, m) , 6. 
04 (1H, bd, J= 7 . 7Hz) , 6. 73 ( 1 H, dt-1 ike, J= 

20 1. 1,8. 1Hz), 7. 14 (1H, dd, J=l. 1, 8. 4Hz) , 
7. 21-7. 33 (7H, m) , 7. 39 ( 1 H, dd, J= 1 . 3, 7. 9 
Hz) , 7. 45 (1H, d, J=8. 8Hz) , 7. 56 (1H, d, J= 
2. OHz), 8. 00 (1H, d, J= 0 . 92Hz), 9. 35 1H, 
b r s ) . 

25 rnmm 1 4 8 (D^m-mzxRm^n^\ ur\^irmmm 514 <ofc& 

#J^^L7c 0 fcfcU Mi LtHISW 5 1 3 LfcN- 
txyi;y-4 — f/ix) -2- (lH-^fWwV-5 — f/KT^y) -<^X 
7 5 K£JBv>;fco 
HJfeM 5 14 
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2- (1H — f^V-/V-5-^/V7^) -N-t°^y^i/-4-^;^>' 
XT 5 K 

1 H — NMR (CDC 1 3 ) 6 ; 1. 3 9-1. 5 2 (2H, m) , 2. 0 
5-2. 09 (2H, m) , 2. 73-2. 81 (2H, m), 3. 12 — 
5 3. 16 (2H, m) , 4. 01-4. 11 (1H, m) , 6. 08 (1H, 
b d, J=7. 7Hz) , 6. 73 (1H, t-like, J- 7. 4Hz) , 
7. 15 (1H, d, J= 8 . 4 Hz) , 7. 22-7. 29 ( 2 H, m) , 
7. 41 (1H, d, J=7. 9Hz) , 7. 46 ( 1 H, d, J= 9 . OH 
z) , 7. 57 (1H, s) , 8. 00 ( 1 H, s) , 9. 36 ( 1 H, 
10 b r s ) . 
mMM5 1 5 

N- {2- [ (4-^^v^fc 0 ^^- 1 — iflr) ~7^=.;V) - 

1 H — OjfS— /V- 5 - 7^©M 

2- (1H il/pS— /V- 5 |VKT=-y) ^A#S6 (102mg, 0. 4 

15 O2mmol) CON, N-^f/^MT? K (0.5ml) 1 

^t°^7 ( 2 1 0 n 1 , 1.21 mm o 1 ) , 1 — M Ko^^yy f y 

(7 4mg, 0.4 8 4mmol), 1 — =c^/^— 3 - ( 3 — ^F-/V 
T $ 7 tVP) -#/V/i^-f $ K • ±M±& (94mg, 0.490 mm o 1 ) 
^JHI^*P^T^^.-tr21H#^»#bfc 0 2 N-zkSMfctf" h V VJ*7kmWt ( 1 0 
20 ml) \zmm.. mk^^-JV/ y ; v^/^r h?tKP79V (2/2/1. 1 

omi) -C2tnttmbfc 0 f§fp^7X^ife##, «t f y m 

n*M/^^y^=10 0/3fftti) -eiSL, N- {2- [ (4-*<>- 

V^fcV^S^ — 1 --T/V) ^77VJJ?= 7V] :7 m — M — 1 H { ZS&^/^-A'— 5 

25 -757 (16 2mg, 10 0%) £#fc D 
MS:m/z = 412 (M+ 1 ) 

H»!)5 1 5£D^fcipC-C^«r=fT^V\ ^T^i-||Jfe^j5 1 6—HJfeM 
5 1 9©^#J§r^b^ 0 
5 16 
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N— -2- (lH-f^/-;V-5-^^7^) 

1 H — NMR (DMSO-d 6 ) 5 ; 3.3 1 (2H, m) , 3.5 1 (2H, 
m) , 4.7 2 (1H, m) , 6.72 (1H, t, J = 7.4Hz) , 7. 
5 0 5 (1 H, d, J = 8.4Hz) , 7.16 ( 1 H, d, J = 9.0Hz) , 
7.24 (1H, t, J = 7.7Hz) , 7.51 (2H, m) , 7.65 (1 
H, d, J = 7.9Hz) , 7.96 ( 1 H, s) , 8.44 ( 1 H, br) , 
9. 6 7 (1H, s) , 1 2. 9 8 ( 1 H, s) . 

mMffl 517 

10 1- [2- (1 H — f ;X>— 5 — f/^TS./) ^O-yV/V] tf^Uv 5 ^- 

4 — 

MS :m/z-3 3 7 (M+ 1 ) 
HJ£0!I5 1 8 

N, N-\?X (2-t Yx2 3cl/=^J-/V) -2- (lH--fy^/-;P-5--1';V 
15 X 5 7 ) -O-XT 5 K 

1 H — NMR (C D 3 O D) 5; 3.50-3.86 (8 H, m), 6.87 
(1H, t, J = 7.4Hz) , 7.11 (1H, d, J = 7.9 Hz) , 7. 

19-7.27 (3H, m) , 7.43-7.48 (2H, m) , 7.91 (1 

H, s) . 
20 MMM 5 19 

h^Zs^-N- -2- (lH-<^-A' 

-5— fWT$/) ^yX7 5 K 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 18-1.46 (4H, m) , 2. 
2 6 ( 4 H, m) , 3 . 3 9 ( 1 H, m) , 3 . 7 2 ( 1 H, m) , 4.5 
25 5 (1 H, d, J=4.4Hz) , 6.72 (1H, t, J = 7.2Hz) , 
7.06 (1H, d, J = 8.4Hz) , 7.15 ( 1 H, d, J = 8.5Hz) , 
7.24 (1H, t, J = 7.9Hz), 7.49 ( 1 H, s), 7.51 (1 
H, d, J = 9.0Hz) , 7.61 (1H, d, J = 7.7Hz) , 7.96 
(1H, s), 8.24 (1H, d, J = 7. 7H z) , 9.60 (1H, 
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s ) , 1 2. 9 8 (1 H, s) . 

5 2 0 

N- [2- (t^7^y-l-f/^M^) 7^~;V\ -lH—fy^/- 

5 »!l5 1 5T*#fcN- {2 - [ (4 -^^i^bf-^ t?^- 1 -4 M % ;V 
tff^/V] -7^=-;V] ( 1 2 7 m g , 0.30 

9 mm o I ) <D^9 J — ?V (5ml) MWtK 10% Pd-C (20mg) s =¥ 
gfeTV^E-=?A (98mg, 1.55mmol) ^*Px.T 2 H#P H E W0i&S#?& bfc Q 

10 m U I&^iSWtK. IWn«7k-e)«gfc#-^. h y ^.McTSfcglu Mffi 

T$8j&«r®5fcU N- [2- (fcf-^v^- 1 (A'#A'&—A') /V] - 

lH-^f fffS—fi'- 5-7^ (56mg, 57%) £r#fc 0 
'H-NMR (DMSO-d 6 ) 5 ; 2.6 1 (4H, m) , 3.4 6 (4H, 
m) , 6.84 (1H, t, J = 7.3Hz) , 7.05 ( 1 H, d, J = 8. 
15 3Hz), 7.1. 0-7. 17 (2 H, m), 7.21 (1H, t, J = 7.7 
Hz) , 7.36 (1H, s) , 7.43 ( 1 H, s) , 7.44 ( 1 H, 
d, J = 8. 8 H z) , 7.9 0 ( 1 H, s ) , 12.89 (1 H, s ) . 
HJtfiM 5 2 1 

20 (a) 4- {1- (2— T h^t Fn t°^^^) -lH-^^/^-S- 
4Vt^T 5 7 } go&« t e r t — 7^/l / ©-p"^ 

tiIlLfcrP77^^ft^ tert-7"^ 4-^a^S#^(2 
5 7mg, l.OOmmol) , Y jV^-ls (2ml) N 1 8-^77^-6 (3 
8 0 m g , 1.40 mm o 1 ) N ^Jfe^ll 317 ( e ) ~C#fc 1- (2-jh7t 

25 K^bf^ — M -1H — f V^V— ;l/-5-7^ (261mg, 1.23 

mm o 1 ) N tert-;> ^^f" Ml^A (13 5mg, 1.40 mm o 1 ) 
=Sr«B2fc&P x. fc 0 I? Jtfi*SMe I- b y ^ ( it^O V f l/T *fc h is) ( ^ p n * 
M) i?^7^!)^ (0) (5 2mg, 0.0 5 0mmol) , (S) -2, 
2' -tf;* (J?7i=^7-f;) -1, 1' -bf^:7^7V (9 4mg, 0. 
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15 1mmol) %m%-± 0 H^^*«^#^ 8 0 °CX* 8 Lfc 0 

^m^ 7 v= 3/ i -e^tti) Ct^lL, 4- {1- (2-Th7t Knt°7^ 
5 /l/) - lU-^^^y— f;V7$ /} t e r t -^vP (2 

1 8 m g , 5 6%) =£r#fc 0 

1 H — NMR (CDClj) 8; 1.57 (9H, s) , 1.73 (3H, 
m) , 2. 1 1 (2H, m) , 2.56 (1H, m) , 3.7 7 ( 1 H, 
m), 4.03 ( 1 H, m) , 5.72 ( 1 H, dd, J = 2. 5, 9.5 

10 Hz) , 5.97 (1H, s) , 6.86 ( 2 H, d, J = 8.8Hz) , 
7.25 (1H, m) , 7.51 ( 1 H, s) , 7.59 ( 1 H, d, J = 8. 
8Hz) , 7.85 (2H, d, J = 8.8Hz) , 7.96 ( 1 H, s) . 
( b ) 4 - ( 1 H— f 5 — f;V75/) ^tft©^ 

4- {1- (2-f ^tFPt^^) -1H — f:/^V— /U- 5 —s()VT 

15 5 7} &M%?Wl t e r t —-?=$-;V (2 0 5 m g , 0.521 mm o 1 ) <£> 

tzrn^^>1§;^ (5ml) fchV 7;^nftt (5ml) ^DitSfitT3^ 

20 - (1H — fy^/-/V-5 — f/VT5 7) (4 6mg, 3 5%) £r# 

1 H — NMR (DMSO-d 6 ) 8 ; 6.92 (2H, d, J = 8.6Hz) , 
7.19 (1H, d, J = 9.0Hz) , 7.52 (2H, m) , 7.73 (2 
H, d, J = 8.6Hz), 7.98 ( 1 H, s), 8.59 (1H, s). 

25 mmm 521 (D^m-m^xKm^n^^, sxT^-rmmm 522 (o\\&m 
mMn 522 

3- (1 n-4 5 — f/KT?y) goft« 

1 PI — NMR (DMSO-d 6 ) 5 ; 7. 14-7. 18 (2H, m) , 7. 
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28 (2H, m) , 7.44 (1H, s), 7.48-7. 53 (2H, m) , 

7. 9 5 (1H, s) , 8. 1 9 (1H, s) . 
MMM 5 2 3 

N- (1, 1 K-7 1 f7 t Kn- 2H-ftt°7^-4 — f/l^) -1H 

5 -- f^y*^-5-7 5V®^ 

(a) 1, 1 -iSttis fc Kn-2H-^t°7y-4-t>©^ 

(CVA- 3 8 7 8) 

TF7t Fci^^-fc: 0 ^^— 4-^"^ (0. 5 0 0 g, 4.3 0 mm o 1 ) <£>gj& 
rc^Vix (5ml) ?§Vfe^ * ^ n ( 1 . 8 5 9 g , 10.8 

10 mmo 1) (Dtim^As (1 3ml) ?S?RSr, 358&-e3S$ft U^V^^^jgft^ 

b tStS^ ^vv-« U <© , ^Tlcxlfettfe-rs ritJ;^ 1 , 1 -i>ir^ 

VKTf7tKo-2H-^*tf7V-4-ty (0.4 3 Og, 6 7%) 

15 (b) N- (1, 1 - i^t^r^ Ft h 7 t Fn - 2 H-ft t°7 ^- 4 — i jV) 
- 1 H--f ^?^S— ;V— 5-75 ^<D-£-J$ (CVA- 3 8 7 9) 

1, 1 - i>t^v' Kr b 7 t Kn - 2 H-f 1 1°7 V- 4 - (0.400 
g, 2.7 0mm o 1) ©1, (l 0ml) IfeM^ 5-75/ 

^y^V-^ (0. 3 6 0 g, 2.7 0mmol), h V Tir h ^ s^jjfrffcsfr -7* 

20 f Fy>A (0. 801 g, 3. 7 8mmo 1) ^JDx.T*^^U Rife (0. 
1 6ml, 2. 8 mmo 1) &%Q%.Xl&0mWV1t o l§Wf7j(^QiT, #fffi 
Lfc@#£itEU »-b#l^7K-e^#b7t 0 l±|ll:^/-/H:lStt5 0°C 

fc<D*>, iiffTfcTftfttSrttJ;!), N- (1, l-m^F7f7tK 
25 n— 2H-^^-t°7>--4--f7^) -lH->f^/-^-5-7^ (0.3 
5 5 g , 5 0%) £r#fc 0 
RfcjfiC : 254-256 °C 
HJfeM 5 2 4 

N- ( 1 - KT F 7 t Kn - 2 H-ftt°7 4 -^f;l/) - lH-^fy 
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#V—JV— 5 — T $ l/(D<£$L 

^lfc^S^r'>y %sf/U? v^r Ytf=7 7 ^ — nxi^jVJ*/ ^ $ j—;v= 10/1 
Ti^tfj) r«t§rit,]; 9, N- (l-^^KTh7tKn-2H-f^ 
5 t'7V-4-{;V) -lH-^^/^V-5-7 5y (0.0 6 4 8 g, 10 
%) £r#fc 0 

ISfe^C : 220—222 °C 
Hffiftl 5 2 5 

N- (8-Tf*tr^P [3, 2, 1] -lH-^y^V- 
10 As— 5 — ^/<D^$L 

(0.48 8 g, 1.92 mm o 1 ) (O^^rf^ f/Vi^v'? ^ (0.56 

0 g, 3.8 3mmo 1) ItS^l 1 OttML, ^-fe^^fe^^^^-e 

mw v tzL 0 mmabm l . njfc^i 1 4 -e#7t 3- (ih-^^ / — ^ - 

5--IWX5/) -8-Tlfbr->^o [3, 2, 1] Jr#??s—S-2iA'&lsWt 
15 rc^/u (0. 2 O 0 g, 0.63 7mmo 1) ©1, 2~V"7 u vi is (6ml) 

£T^^bfcM^£MOT*u i N-zkMb-T- h y i>^7jc^^px.fc 0 
* / — ,\>/ 3 o %-t >^~T7i<= 100/1 o/i tfjgtij) -effiMi - ^) iiti 

20 19, N- [3, 2, 1] ^"^h-3 — f/P) — 1 H — { l/J? 

y°—;V- 5-7?y (0.0 8 9 3 g, 58%) Sr#fc 0 
M,£ : 236 — 238 °C 
HJfe-CT 5 2 6 

N — i yy°u If As— 1 Isft-S'—A'— 5 -T $ >©M 

25 5-75/-1H — fy^Y^P (4 0mg, 0 . 3 0 0 mm o 1 ) CO 1 , 2 
-i?^ n nx^y (1ml) JgSftlJlT-fe h^(25jul, 0.34 Ommo 1 ) % 
h y T-fe h^S-otafrffcafc?*^ hy^A (83mg, 0.39 2 mm o 1 ) N W- 

1 (18//1, 0.3 1 4mmo 1 ) ^«WtTS?aT2 0B#fTO#Ufc o IS 
fOmWTk (4ml) l!lTgJS3H*Jh U Wf£^5VW-Tttl±j U/c 0 EcJET^Sr 
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*$J—;\,= l 0 0/2T:1^tB) tilL, N — y/n tf^V— 1 H — -f l^yy 
— 7P-5-T5> (4 0mg, 7 6%) £r#7t 0 
MS:m/z = 176 (M+l) 
5 ^»iJ 5 2 6 0^1fe^2p CTKJ^^tT ftV\ ^Ti^-T^»J 5 2 7 
5 4 1 (Dfc-&m&&0.V± o 
HJfeM 5 2 7 

N — uzf'T-sl'— 1 H — ^^^^—;V— 5-75^ 
MS : m/z = 18 8 (M+ 1 ) 
10 5 2 8 

N-->^ n^i/^/V- 1 H — f ^^/— JV— 5-75y 
M S : m/ z = 2 0 2 (M+ 1 ) 

mmm 529 

N-i/^ xi^f'f-A'— 1 H — -f i/^y^-yV— 5-75^ 
15 MS:m/z-2 3 0 (M+ 1 ) 

mmw 530 

N- (2, -1H — f isfTS— j>V- 5 — T 5 V 

MS:m/z = 244 (M+ 1 ) 

HMM 5 3 1 

20 N- (2 — ^ y*ci/*y? n-^vvV) -1H — f^-/V-5-7^ 
MS:m/z = 2 4 6 (M+l) 
5 3 2 

N- (2, 2-v^^^/^— 1, 3 -i/^T^-f-^- 5 — f/P) -IH-^^Y- 
/V- 5 -75 >- 
25 MS:m/z = 248 (M+l) 
ISfj 5 3 3 

t e r t /V 4- ( 1 H— f )V— 5 — > f ?VT 5 / ) 

'H-NMR (DMSO-d 6 ) 5 ; 1. 10-1. 30 (4H, m) , 1. 
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3 7 (9H, s) , 1. 7 7 (2H, m) , 1. 9 9 (2H, m) , 3. 
08 (1H, m) , 3. 23 ( 1 H, m) , 5. 05 (1H, d, J = 8. 
1Hz), 6. 63 (1H, s), 6. 77 (1H, d, J = 9. 0Hz), 
7. 23 (1H, d, J = 8. 4Hz) , 7.72 ( 1 H, s) , 12. 5 
5 4 (1 H, s ) . 
MMM 5 3 4 

N, N-v^v-^ n^^y=r;V- 1 H — { l/^^—zV- 5-75^ 
MS : m/z = 2 7 0 (M+ 1 ) 
5 3 5 

10 N- — i JV) -lH-fy^y^-5-7?y 
MS:m/z=3 0 7 (M+ 1 ) 
MMm 5 3 6 

N- (1-T1ftf^u [2. 2. 2] <?V) -1H f^V- 

?V— 5 -75^ 
15 MS : m/ z-24 3 (M+ 1 ) 
5 3 7 

N— (2, 2, 6, 6 ~T h7^f^^P 5^-4-' (VP) -1H — f^/ 

— /v- 5 -7?y 

MS:m/z = 2 7 3 (M+ 1 ) 
20 MMffl 5 3 8 

N- (9-^^/V- 9 -Tif t^n [3. 3. l] / >- 3 — f/V) - 1 H- 
>T ^#^S— As- 5-7^ 
MS : m/z = 2 7 1 (M+ 1 ) 
HJfeM 5 3 9 

25 N- (8-^^V-8-Tif fcf i/^* [3. 2. 1] ^ b - 3 — f/V) - 1 H 

MS : m/z = 2 5 7 (M+ 1) 
^Ufe#!l 5 4 0 

3- — f;V7^y) fcf n 
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[3. 2. 1] 3r?#>-6-$— JV 
MS : m/z = 2 7 3 (M+ l) 
Wfeffl 5 4 1 

=^^;V 3 - [ (1H--T V^^/— 7l^- 5 — (;VT 5 7)^ 9Vv] - 8 - Tif tf 
5 v^n [3. 2. 1] 8 —%A"**— h 

MS : m/ z = 3 2 9 (M+ 1 ) 

mmm 542 

2- ^a^^-l, 3 - v^— 7V<7>^ 

10 IUfe#U5 3 2-CffcN- (2, 2-v^^A—l, 3 - ^^rfy- 5 --f 
/l^) - 1 H-^^/- /V- 5-7?y (23mg, 0.093 0 mm o 1 ) CO 
Th7tKn77V (1ml) (1ml) Sr*P^T^?i.t? 1 . 

5 mmmn g^oirf 7teT^^it u mm^Mzx#uti-r% 

X V s 2- (1H — { y^l/- 7V- 5— T7VT5 7) ^n^V-l, 3-^— 
15 ;V (I6mg, 8 4 %) £r#fc D 
M S : m/ z = 2 0 8 (M+ 1 ) 
H«tj 5 4 3 

2- (1H — f >-^V— 7^-5— T7P) a^^rf-^- 1 , 4-i?7^y- ~ 

20 HJfSM 5 3 3 -C#fc t e r t — zff'A' 4 - ( 1 H — f ?V~ 5 f 7V 

75/) p^^^*;W^- h (25mg, 0.0 7 5 7mmol) 
7nn^7 (1ml) h y 7 yi^ng^ (1ml) &MX-XmB.X' 4 B# 

mmn^o ms.Tmm^m*^ *j^A,=.— i r>vtm, zm-tz^t^j:*)^ 

2- (1H — f7^^-5 — <As) n^dMM'— 1 , 4-^75>'r 
25 hy7^tnSKI (3 2mg, 9 1%) &#7c 0 
MS :m/z = 231 (M+ 1 ) 
HJfSM 5 4 4 

N- t?^ y 3 1 H — f A*— 5-75; l/(D^i$ 

mM&\ 5 3 5 T?#tcN- ( 1 — O-^t^y v 5 ^- 3 — -f 7V) - 1 H — {> 
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Jfy—sU— 5-7^y (4 6 3 mg, 1.5 1 mm o 1) <D=t-¥ / ^ )V (1 0 
m 1 ) mWi\^ 10%Pd-C (50mg) % *?WLTl/*—t7 J* (9 5 2mg, 

1 5. immo i) &mik)N^x 2mW)nwmm\^fro -fe^-r v^m^xmmm 

^^i-S^irf-J: «3 N-fcf-^J? v 5 ^- 3 -JsU- 1 H — f>^^- 5 — T 
5 V ( 2 4 1 m g , 7 4%) ^#fc 0 
M S : m/ z = 2 1 7 (M+ 1 ) 
MMM 5 4 5 

10 N- (8-7flf^n [3. 2. l] ( -lH — ^f> 

5 — T 5 ^©£-$6 

^t^f^V?^ (8 6 4m g, 5.9 Ommo 1 ) t3^# (5 9 9 
mg, 2.3 6mmol) fc&PS.Tj*** bfctfS £ 7 0 °C£ T?« Lfc 0 ft b < 
Jfc«*J*©-fej8SJi:f9:*K ftofcbjC^g. ^ji L> 1W 5 4 1 -C^c^gVi- 3 - 

15 [ (1H tlsjr-S— Sis- 5-4 ;V7 5 7) y^/V] - 8-Tlf tfv^ n [3. 

2 . 1 ] 3ri?&l/ — 8 — h (3 8 6mg, 1. 1 8 mm. o 1 ) 

nnni^^ (8ml) ^^P^LT, 5 0 °CfcX 5 B#r^# bfc Q tK^T, * 
7— /V (4ml) ^D^T£OS^*ltUfc#s }gicj£T?«^5fe bfc G ^nn^ 

20 mi-hv vM^x&mvs mmrmm^^-r^^tKX'o > n- (s-t-t^ 

v-^t3 [3. 2. 1] — f/K^^vl") -1H — fy^;V-5-7 
^ (2 5 8mg, 8 5%) £r#fc 0 
MS :m/z = 2 5 7 (M+ 1 ) 
^Mll 5 4 6 

25 N- (8- (2-7x;af->jf;V) -8-T1ftfv^n [3. 2. 1 ] ^ h 
-3-^/V) - 1H-^^/- /V-5-T5^0^j5fe 

HWJ5 2 5-C#fcN- (8-7f [3. 2. 1] tn~3-^ 

71^) -1H — fy^'y v ;V-5-7^y (3 0mg, 0.12 4mmol) 
^ ^/V/jVVAT 5 K (1ml) m'Mm^m^ V ^ A (52mg, 0.376 
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mmo 1 ) , 2 -7x7 ^^-c^K/p *K (3 8mg, 0.18 9mmo 1 ) 

5 ^y=2 0/l/lt« Ti*©U N- (8- (2-^y ^rv^^/P) - 

8-Tif^->^P [3. 2. — f/P) -lH->f^VWl/-5 
-7^ (40mg, 8 9%) £r#fc Q 
MS : m/z = 3 7 7 (M+ 1 ) 

10 5 6 7©^%^J5£Ufc 0 
H»J 5 4 7 

N— (8 -7°p tf/V— 8 -TIF fcTV^ n [3. 2. 1] ^-^b-3--T^) — 1 
H — f /— /P- 5 - T 5 > 
MS: m/z = 2 8 5 (M+ 1 ) 
15 MMM 5 4 8 

N- (8 — f y7°n tf/V-8-Tiftfv'^P [3. 2. l] ^b-3 — l/P) 

- 1 f >-^y*— /I— 5 -T $ 1/ 
MS : m/z = 2 8 5 (M+ 1 ) 

mi&m 549 

20 N— (8 -4 V^f^jV— 8 -Tif fcTS^ a [3. 2. 1] h - 3 --f /V) - 

1 H-^ 5 - T $ ^ 

MS: m/z = 2 9 9 (M+ 1 ) 
HJfe^l 5 5 0 

N- [8- (^nT^/W^V) -8-Tift^>^p [3. 2. 1] ^ h- 
25 3— f/P] - 1 H — T >^V— 7P-5-T5 V 
MS : m/z = 311 (M+ 1 ) 
HJfe^i] 5 5 1 

N- [8- (^u^3rvvl^5vV) -8-Tiftfi^n [3. 2. 1] ^ h 

- 3 — f ?V\ - 1 H — f Zsi?lf—JV- 5 -T 5 >- 
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MS : m/z = 3 3 9 (M+ 1 ) 
MMM 5 5 2 

N- [8- (2 -7 ^=-)\>^;V) -8-TlFlf^n [3. 2. 1] Jrt Y~ 

3 — f/v] -ih — ryyy-;v-5-7 5y 

5 MS:m/z = 3 4 7 (M+ 1 ) 
5 5 3 

2- [3- (lH-^y^;l/-5 — f>75 7) - 8 -Ti^tf v-^ n [3. 
2. 1] ^ h— 8 ^^7— 7V 

MS : m/z = 2 8 7 (M+ 1 ) 
10 5 5 4 

3- [3- (1H — ils Jls—5 — iJVT^J) -8— T^tT^n [3. 
2. 1] ^ h-8 — f/ls] /o/^- 1 7V 

MS:m/z = 3 0 1 (M+ 1 ) 
5 5 5 

15 N- [8- (2-^ h^iy^M - 8 — T1?* feTf* n [3. 2. 1] ^ b - 

MS : m/z = 3 0 1 (M+ 1) 
HJfeM 5 5 6 

N— [8- (f F 7 t Kp - 2 H - t°7 ^- 2 - - f f ;V) — 8— TiffcTv^ 
20 n [3. 2. — 3 — f/V] -1H — fy^Y-;P-5-75y 

M S : to./ z = 3 4 1 (M+ 1 ) 
5 5 7 

3- [3- (1H — f^V— /P-5 — f;WT^y) -8-7fWia [3. 
2. l]^h-8 — r^] ^n/-?^ MJ/V 
25 MS :m/z = 2 9 6 (M+ 1 ) 
5 5 8 

2- [3- (1H — fy^/-;W-5-^;V7^7) -8-T1ftfv^n [3. 
2. 1] 7th75K 
M S : m/ z = 3 0 0 (M+ 1 ) 
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MMm 5 5 9 

N— (8-3&?vl'-8-T1ftfV*Ei [3. 2. 1] (M -1H 

— i a— 5-7^y 

MS : m/z = 2 7 1 (M+ 1 ) 
5 MMW 5 6 0 

N— (8-.Ty/V-8-Tift^>^o [3. 2. 1] ^"^f-3 — ( M -1H 
— f >Vy*— /V- 5-T^> 
MS :m/z = 2 8 3 (M+ 1 ) 

mMm 5 6i 

10 N- (8 3-^^/1^- 8 -Tif tfv-^n [3. 2. 1] b— 3 — f 

- 1 H—f 5 - 7 5 > 

M S : m/ z = 2 9 7 (M+l) 
MMiH 5 6 2 

N- [8- (3 -tj-jvzfh- 2-^-=-/V) -8-T1ffcfv^P [3. 2. 1] 
15 h— 3 — f/V] - 1 H — 

MS:m/z = 311 (M+l) 
HJfeM 5 6 3 

N- [8- (-^ct^u t:V^^/V) 8— Tf*^>^i3 [3. 2. 1] ^ f>- 
3 — i jV\ - 1 H— ls¥V*^ /V— 5-7?>- 
20 MS:m/z = 2 9 7 (M+l) 
HJfeM 5 6 4 

1- [3- ( 1 H->f 5 - Y /P7 [3. 

2. 1] ^ b-8— i >V\ ~fxi**l/— fl> 
MS :m/z = 301 (M+l) 
25 5 6 5 

[3- (1 H— <^V— 5 - + 7VT^ 7) [3. 2. 

1] ^ b-8 — f/l/] T-fe h~ h 17/1/ 
MS :m/z = 2 8 2 (M+l) 
MMm 5 6 6 
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4- [3- (lH-fy^/-;V-5-^;V75y) - 8 -Tif tf n [3. 

2. i]^-^h-8 — r/i/i h y/i^ 

MS : m/z == 3 10 (M+ 1) 
MMM 5 6 7 

5 N- [8- (2, 2, 2- h V 7;l/toxf;l/) — [3. 2. 

1 ] ^ h— 3 — < JV\ ~ 1 H — i ls#*S—J\>— 5 — T 5 V 
MS :m/z=3 2 5 (M+ 1 ) 

5 6 8 

N- (8--<VvVV-8-T1f bTV^a [3. 2. 1] ^h-3— f/V) -1 

10 H — ;V— 5 -75 ^(D&J& 

^IW5 2 5t^fcN- (8— Tftrv^n [3. 2. l]^h-3--f 

/U>) - 1H fy^-^-5-7 5y (7 3mg, 0.3 0 1 mm o 1) (D^> 

fatx??^ (1ml) ltti^>'X7;Vft K (3 7jtt 1 , 0.364 
mm o 1 ) , hV T-fe h =¥v-7R^k* FD^A (127mg, 0.599 

15 mmol) ^m^m^2 5mr^mWV± 0 i^UMW7k^MK.XR!t^W±V, 

9. N- (8-^<y^-8-7fmn [3. 2. 1] — f/I-) 
-lH^yyy'-;V-5-7^ (5 2mg, 5 2%) £r#fc Q 

20 1 H — NMR (DMSO-d 6 ) 8 ; 1.6 8 (2H, m) , 2.0 1 (6H, 

m) , 3.0 6 (2 H, m) , 3.4 8 ( 1 H, m) , 3.5 0 (2 H, 

s) , 5.21 (1H, br) , 6.47 ( 1 H, s) , 6.85 ( 1 H, 

d, J = 9.2Hz) , 7.18-7.40 (6H, m) , 7.73 ( 1 H, 
s) , 12.55 (1 H, s). 

25 mmm 5 6 8 (D^m\^mzx^m^n^\ ^TK^-rmMm 5 6 9 -mmm 

5 7 2 <D4k&W*&mLfc 0 

mmm 5 6 9 

N- (8-^n7f/l- 8-71F tf v-^ o [3. 2. l]^h-3 — f/P) 
- 1 H-^f^V^-5-7^ 
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MS:m/z=2 9 7 (M+ 1 ) 
mtfo&l 5 7 0 

N- (8 -v^ n-^^vW- 8 -Tif n [3. 2. 1] ^^b-3--T 

/P) -lH--f>^7-;!/-5-7$>' 
5 MS:m/z = 311 (M+ 1 ) 
5 7 1 

N- (8 -is? D^^iz/V— 8 -Tif tf 5/^ n [3. 2. 1] ^-^h-3--f 
/P) - 1 JV— 5-7$y 

MS:m/z = 3 2 5 (M+ 1 ) 
10 mfc#IJ 5 7 2 

N- (8—T h^fc Ko- 2H-t°7>-4--Y/V-8— Tif if >^ a [3. 2. 
1] ^"^h-3 — f/V) -1H — 
MS:m/z = 3 27 (M+ 1 ) 
IfeWJ 5 7 3 

15 2- [3- (1H — f^/^-5-^;V7^7) - 8 — Tif tfV^ n [3. 
2. 1] h~ 8-^A-] —2—$r*y=z#S—s\'(D&&! l 

mmm 525 -c#/cn- c 8 - rif tr n c 3 . 2 . 1 3 v - 3 — f 

A-) - 1 H f isf?^/— ;V— 5-7^ (lOOmg, 0.41 3 mm o 1 ) <D 

^fM/VA7 5F (1ml) iSt^kKadr^t (3 2mg, 0.4 2 
20 1 mm o 1 ) „ 1-tKn V<Vi/ MJ7 ^— ^ (76mg, 0.496 

mmol) , 1 -m^/V— 3- (3-v ? ;if;V7$/7°nt» 5 
K • Mmm. ( 9 5 m g , 0.496 mm o 1 ) ^)lH^n^X^I&-e 2 3 B#H5I9M$ 

25 #fc c 5^1*®^ ^ b^77^f- (2 0 0 x 2 0 0 x 0. 5mm 4$[ N ^in 
n*M/^/^=15/K« fc-CHKKU 2- [3- (lH-^f^ 
i^y— /V-5 — f/VT^y) -8— Tf*tT'>^a [3. 2. 1 ] ^ h - 8 
7V] - 2-^-^y^^y— /V (1 3mg, 11%) 3r#fc 0 
MS:m/z = 301 (M+ 1 ) 
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5 7 5(Dfc^£^j$Lfc 0 
HflE^!! 5 7 4 

N- [8- (2-;* h^Ti^/V) -8-rf*tr^n [3. 2. 1] ^ h 
5 -3— r^] -1H — f^-;J/-5-7$V 
MS:m/z=3 15 (M+ 1 ) 
HlffeM 5 7 5 

N- [8- (2-7x7^i/7W) - 8— Tif tfi/^a [3. 2. 1] 

h-3 f/V] — 1 H — is&l?' — A— 5-7S; > 

10 MS :m/z = 3 7 7 (M+ 1 ) 
MMM 5 7 6 

N- [2. 2. 2] 2^ h-3— fA-) -IH-^^Y- 

H1^5 3 6t#fcN- [2. 2. 2 ] ^ b - 3 f 

15 ^) -lH-^y^y-^-5-75y (17 8mg, 0 . 7 3 mm o 1 ) <D * 
$> J (5ml) WfcXZ- 1 N-mMy^^^^—T^ (3ml) MtLXmM. 
•VimmWkWVfco v?x^x-t;V (15ml) ?r*P^c#. ^CfcHfrSr^ 
z?^;v^—7-;i<m¥§>. g^itsr £fC<£ t> % N- (1 -T^fcrs^n 
[2. 2. 2]^-^h-3-^r^v) - 1 H-^f y^y'-^- 5 - 7 $ y • zti 
20 i (2 10mg, 9 1%) £r#fc 0 
Bfe^t : 1 8 4 ~ 1 8 8 °C 

5 7 6©#&K:igCTKJ&&fTftV\ ^TI^tWl5 7 7 ©ffrg-Jfti 
Sr-g^ bfc 0 fc/c U ^&fe#0 5 5 3 2 - [ 3 - ( 1 H — i >J?y*—/U- 5 

f/KTS:/) -8-Tlftr^^cr [3. 2. 1 ] Y - 8 — f )V\ ai* / — 

25 /P^rigijSfi-/0^7t o 
HJfe^J 5 7 7 

2- [3- (iH-^y^y-;v-5 — f/KT^y) -8-Tiftr->^a [3. 
2. 1] tn-8-^f;V] —>v • ~±»±& 

: 1 5 4-1 5 7°C 
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^1M5 7 6 (D^m^m£>X5ifc%;ftt£\,\ «Tl^fWJ5 7 
£"^f£bfc 0 fcfcU H«J 5 4 7 TllfcN- ( 8 fcf/V- 8 -Tiff 

n [3. 2. l]^-^h-3— fAO - lH-^y^- /V- 5-7*5 VSrilJN- 

5 HJte^J 5 7 8 

N- (8-^°atVl^-8-Tif tfv^ n [3. 2. 1] jr?h-3 — f/V) -1 

h— -f /p- s-T^y • 

Hl^C : 198 — 203 °C 

njfeM3 72 (b) N mmm3 1 7(D^m-m^xR^n^\ j^Tt*t 

10 MMm 5 7 9-5 8 0 <D4k&ya&&!£ Ufc 0 fcfdU HJfe^lJ 4 6 9 T?#fc 4 - ^ 
h^v^- 1 H — f istf^-flo— S—Xr—A'&mH&fcJS^it.o 
MM®] 5 7 9 

5- Asttis) -4— ^h^-lH — {Z/jf-S— 

'H-NMR (DMSO-d 6 ) 5; 1. 57 (1H, m) , 1. 83-2. 
15 0 2 (5H, m) , 2. 8 5- 3. 0 0 ( 3 H, m) , 3. 14 ( 1 H, 

m) , 4. 0 4 (3H, s) , 4 . 3 3 ( 1 H, m) , 7. 10 (2H, 
s), 8. 15 (1H, s) , 13. 00 (1H, br s). 

MMM 5 8 0 

4 - * V *r*s— 5 - ( 4 - V )Vir^r is) - 1 H — < ls#"S~ /V • — 
20 % 

'H-NMR (DMSO-d 6 ) 8; 1. 85 (2H, m) , 1. 98 (2 
H, m) , 3. 03 (2H, m) , 3. 2 4 (2H, m) , 4. 0 8 (3 
H, s) , 4. 33 (1H, m) , 7. 12 (1H, d, J = 8. 8H 
z) , 7. 14 (1H, d, J = 8. 8Hz) , 8. 19 (1H, s) , 
25 8. 8 2 (2H, b r s). 

$mmZ 7 2 (b) % »J3 7 7, mMM3 2 7 <D&fe\H&ZTRj&&fftK 
V\ ^TI^tWJ5 8 l©{^ife^^Lto fcfcU HMJ4 6 9T#fc 
4-^ b*cis- 1 H — flsflS-Jl'- 5 -*-S\'&mPHzH^1to 

mMm 5 8i 
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4 - * h * is- 5 - (3-t°-<y - 1 H - -f l/f-S—A' • — ±&H£ 

1 H — NMR (DMSO-d 6 ) 5; 1. 64 ( 1 H, m) , 1. 80 (2 

H, m) , 1. 9 8 (1H, m) , 3. 0 4 (2H, m) , 3. 2 5 (2 
5 H, m) , 4 . 1 2 ( 3 H, s ) , 4 . 3 0 ( 1 H, m) , 7.12 

(1H, d, J=8. 8Hz) , 7. 18 (1H, d, J = 8. 8Hz) , 
8. 24 (1 H, s), 8. 60 (1H, brs), 9. 02 (1H, br 
s) . 

n»j3 8 5 (Dj3mfcmcrRj&&ftfj;\,\ £iTi^-$-mMM5 8 2— mmn 

10 5 8 3 <D\Y&m%:^$L Lfc 0 fcfc U HJfe^l 4 6 9 -e#fc 4 f^-lH- 

mmm 5 8 2 

trans-3— [ (4-^ h^i^- 1 H-'f y^^V- 5 — Y A-) tf-dfS/] 

15 1 H — NMR (DMSO-d 6 ) 5; 1. 11 ( 1 H, m) , 1. 30-1. 

5 6 (5H, m) , 1. 6 5 (3H, m) , 1 . 9 6 ( 1 H, m) , 3. 

04 (1H, m) , 4. 02 (3H, s) , 4. 46 ( 1 H, m) , 7. 
09 (2H, s) , 8. 10 (1H, s) , 12. 95 (1H, br s) . 

mmin 5 8 3 

20 cis-3- [ (4-^ h=¥v'-lH — • JV-5 — < ;V) Or*?*/] 

1 H — NMR (DMSO-d 6 ) 8; O. 89 ( 1 H, m) , 1. 04-1. 
2 3 (3 H, m) , 1. 45 (2H, br s), 1. 6 8 (2H, m) , 

I. 9 3 (1H, m) , 2. 0 8 ( 1 H, m) , 2. 5 1 (1H, m) , 
25 3. 9 7 (1 H, m) , 4. 03 (3H, s) , 7. 08 (2H, s) , 

8. 1 1 (1 H, s) , 12. 96 (1H, br s). 
^«<]3 8 5. ^»J3 2 7(D^mtem^X5iJfc&ftm\ ^fi:^!^ 

5 8 4 —MM®! 5 8 5 <D4k&®&&f$,\sito 1tt> U MMM 4 6 9 t?#fc 4 - * 
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5 8 4 

trans-4- [ (4 - * h 3f 1 H — i ;V~ 5 — < ;V) 

n-^^ih^T^ ^ • — MBM. 
1 H — NMR (DMSO-d 6 ) 5; 1. 3 0-1. 5 3 (4H, m) , 1. 
5 9 4-2. 0 6 (4H, m) , 3. 04 ( 1 H, m) , 3. 97 ( 1 H, 
m) , 4. 04 (3H, s) , 7. 09 ( 1 H, d, J = 8. 8Hz) , 
7. 10 (1H, d, J = 8 . 8Hz) , 7. 92 (3H, br s) , 8. 
13 (1 H, s) . 
5 8 5 

10 c i s-4- [ (4-^ \>*ris— 1 H — • ( A>— 5 — i >V) Hr*t*S\ */# 

X H — NMR (DMSO-d 6 ) 5; 1. 55 (2H, m) , 1. 76-1. 
84 (4H, m) , 1. 9 0- 1. 9 5 (2H, m) , 3. 07 ( 1 H, 
m) , 4. 0 7 (3H, s) , 4. 30 (1H, m) , 7 . 1 1 ( 2 H, 
15 s), 7. 9 2 (3H, br s), 8. 1 5 ( 1 H, s) . 

^»J3 6 5, S*f»iJ3 8 1 ©^SfcfcliPCTKJ&SrfTfcV^ VXV\Z-^mM\n 

5 8 6 ~mmm 5 8 8 <ott&m*'ki& ufc 0 ya, 474 -ewe 4 - 

( h y * <3-;V) - 1 H — r is /U- 5 /V£rf0SHcfflWc o 

lUfeM 5 8 6 

20 trans-4- { [4- ( MJ 7^n^ — 1 H — < ^$?V*—J]/— 5 - 

MS:m/z = 3 0 0 (M+ 1 ) 
5 8 7 

cis-3-{[4-(MJ ^/I^n^^yP) - 1 H — T As— 5 

25 /P] ^-^rv'] ^n^fyj^ 
MS:m/z = 3 0 0 (M+ 1 ) 
5 8 8 

c i s - 4 - { [4- (MJ7;Vtn^f^) W-/l/-5-^ 
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MS : m/z = 3 0 0 (M+ 1 ) 
MMM 5 8 9 

5- (Tif/^- 3 -4;V%-3tis) -4-^f;l/-lH — fy^)/-;KZ)^ 
(a) ^-=f-}V 5- H^^V (2-:x y-*r*S— 75 7] 

5 ^y^yx- fco^ 

S3^H^T> ^^:fel^TN-^y'v : yi^y rn^yPn^TvV (2. 0 

g, 0. 0 103mol) 07tf^MJ;V (4 0ml) itfc, ?VT 
^ (1. 73ml, 0. 0 1 2 4 3mo 1 ) , xf;Vx^ 
tvV (1. 72ml, 0. 0109mol) ^Di 6 Ot^DH^ 1 B#W^3g$jiE 
10 b/c 0 9H#|W3K «BEjftHrUWbn*:aaSESr7k (2 0 0ml) % g^ftai^/P (2 
0 0m IX 2) "CttmU fflil^^K^^^^^^A-C^b/to rfrS: 

ae^vW) 757] ^y^yx-h (1. 2 4 7 3 g, 3 7%) Sr#fe 0 
15 (b) xi^/p 1 — *<lsi?As— 3 — ^r^VT — 2 — #/P7j?=3f-->T/— b 

SUt^llI^T. MJCSSl^T h/^^ (10 0ml) t21 %w t . ~T h V V 
Arc fdrv- K— oc^/— /v^^ (1. 2 3ml, 3. 3 1 mm o 1 ) ^Ap^. s 
20 -T— V • — ^- h^y^MV^jS^bfCo ^tUdxz^V 5- O^v^V 
(2-xf^^-2-t^yxf-;V) 757] ^y^/x^-h (9 6 5. 9mg, 
3. Olmmol) O h;Wxy (50ml) JSJftSr 1 . B^IWmiTLfc, 
3R#fH3^ N 2 1%wt. ^"by ^xh^VK-x^y- (1. 23ml, 
3 . 3 1 mm o 1 ) £ig}jn Ufc 0 $ bfc 1 B#TO, fyyx: V (30ml) §r^Dl^ 
25 W*L/t D 5B#fM, KJ&gJfcS:* (2 0 0ml) ffl?8fcx:?vP (100 

mix 2) T'ttttlU ^M^^XM-^^v-^A-e^LyCo ^ti&mjz 

mm u# b ttfc^& v y yy ^vi-yy 7A^D-7fy77^ (~=^ 
^/v-e^m) t?#»i!k ^^vv i -^ye;/v- 3 - t^yr^^ - 4 - 

3ci/U— h (15 8. 5mg, 19%) N *3«fct*^5vV 1 -^i^/V- 3 -3r 
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(2 13. 8mg, ^1-|17 5%) 

(c) 1 -^y^;V7^V- 3 — ^^©-^fife 

5 — h (15 0mg, 0. 5 4 5 mm o 1 ) (D^# /—JV (l 

ml) fg$E^ 7 (2ml) JtMx., 1 2 Ot^Lt„ 3 

1 -- 3 -t^yj^y- 2 -^M^r^I/- b©^^ (2 0 0 
mg, tl=l)7 5%) (D^^y-/V (1ml) mW.\^. 7 5%-gt7W 
10 (2ml) Sr^Pxi, 1 2 0°C^#?^Lfc o 1 2f#f|f , SM7WL»U 

b/c 0 r*L£. g^^/V (5 0m IX 2) titBt, »S^^7K»-^^ 
^ A -eftJI Ufc 0 r tbSr«JE?ft3MI U# b n/c^Sr f y # tffrU y A ^ n -v 
h^^^^T— (^^ty/^x^T*tH) T'**M> 1 -^^A'Tif^i/- 
15 3-^"^ (118. lmg, 5 3%) ^#fc 0 

( d ) 1 — ^ - 3 - $-—;V(D^j& 

^Hf#IS^T\ 0 o cm^l-^^rf/^-3-ty (1 5mg, 0. 
0 7 3 8mmo 1 ) (0^>a^=f-)V^— tvV (1ml) TK^b y ^ty J*T 

$—17 (1. 4mg N 0. 0 3 6 9mmo 1) ^Oi, tfilC#SLfc 0 3 0^ 

-7 4— *;VA/y ^ / -;PT#tti) 1 — <y^7^>- 3 

/y (16. 2mg, 10 0%) £#7fc 0 

(e) t e r t-y"^)V 3 — t Kn^yT^V- 1 -^M^f^l/- ho 

25 

S*#B!^T^ ^i&fc&v^T 1 - y <>'v ? /i'7tV-?>- 3 ^ ( 1 . 0 7 2 
g, 5. 2 2mmol) Ox^/^ (4 0ml) |fc 10%-Pd/C 
5 0%wet (5 0 0mg) N ^WtT>*r—V& (2. Og) ttl&TL, «7^bfc 0 



WO 02/100833 PCT/JP02/05609 

260 

mm b# btl1tffl£(D *??un*9l/ (25ml) mm^, 0 °CK1T v 5 - t - ~? 

(1. 3 2ml, 5. 74mmol) §r*P^L N 3 OfttfeM 
m^ULfCo 2. 5B#Wt, 7k (10 0ml) \ZJ& Una /ft 71^ (50 

mix 2) -etitB^, #aS^:tlzk«-v^^^i»-e^L.fc 0 £*l&»JE 

^s\sx*mm) T*mm, text -^a> 3 - 1 ko^vt^v- 1 -#71^ 

^v- I/- h (946. 7mg, 84%) £r#fc 0 
(f) 5- (T^Vn°>-- 3 -^f/l/t^^) -4— p^/V- 1 H — fy^/-^ 

io g#»H^T, 0 o c(^:*3v^-r»#"lJ4 o 2-e#fc4-^^/v- ih-^ 

— 7V— 5— 7V (6 9mg, 0. 4 6 6 mm o 1 ) (DT h7t Fp77V (4 
m 1 ) MJ7i=;V*^7^y (146mg, 0. 5 5 9 mm o 1 ) % 

t e r t --f<f-A> 3 — t Ko^VT^y- 1 -7J7V/ft3r V I/- h (100 
mg, 0. 4 6 6mmol) N ^ 7/o tVl/77'^M>;/l/- h (10 1 
15 n\, 0. 5 12mmol) &%Ux.fe 0 3 0^ N ^iBfc:#?a Ltf&gtSH^ bfc 0 

h y ? atk^t^#- l fc a 7km % ? v o *7^ tiittttif , «® ^*tr« 

20 flt^4/^^^y— 7V (2ml) KjgflfU 4N-ti-mty (2 

m 1 ) -grJOS-fco 1 B#F«, ?^rait##btL«S^^ ^ 7 -7V (5ml) \Z. 

^L#e>^7tafi^^v^y-7i/ (5 mi) i^l, v-y^^ (i g ) 

25 (^ pp*;VA/^ ^ J n n/^7Vi^/7 ^ / — 7V (1%-T>^ — T 

7k) X*Mtti) T?»I!U 5- (Ti?V-?>- 3-^7^^) 
— i^W-jXr (45. lmg, 39%) £r#7t 0 

IR (neat) cm -1 ; 3220, 2941, 1512, 1217, 7 
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mMm 590 

trans-2, 2—i?*f-A'—5 — [ (4-^f;WlH-^^/-/V-5 

(a) c i s-3-757-4, 4 - f/Vi/^ d^MJV — 7V • ±&gfe^(D-^ 

5 

3-Tv ? K-4, f-A**/? n^^f-/ ^ (7 0 0mg, 4. 2 

mm o 1 ) (D^ & y • — (10ml) tejdcSfrfb* M7 17-^ (4. 2 
mmo 1 , 1 6 Omg) SrSfiiCT^ii'oafe&D U ^-©$$2 0^Ji#L7fc o 
KJfeJSSrff^^^/V (10 0ml) ICT^^U jfijFMfejfcfc ( 1 0 0 m 1 x 2) 
io ^T?5fe^Ufc 0 #7XM^^v^^^fc-r#aii^7X^b^^^^*i.fc 

a^Sr^SJ^ 10ml ^ T?MJ3ET^ft^l Ufc 0 7^7 -/V (30ml) 
bfcfK 10%/^7^^^| (5 0%wet, 2 0 0 mg) ^^Pbzkiif* 
BI^T^-C^-i?l«»L7t 0 ^#rSr-fe^-Y h6oibfcm> <S>?«£MjET 

««u#btbfc^M^ i n-h c i =^—Tsi<m$Kxm.mmkirZ) ^t^^Vs 

15 c i s-3-7^-4, 4-^f;^>^P^t/-^-Mt (7 2 0 
m g , 9 5%, Ill5%©trans M£f££# 5 ) & bT#7c 0 
1 H — NM R (DMSO-d 6 ) 8 ; 0. 85 (3H, s) , 0. 98 
(3H, s) , 1. 05-1. 80 (5H, m), 1. 90-2. 00 (1 
H, m) , 2. 7 9 (1H, m) , 3 . 4 0 ( 1 H, m) , 4. 8 0 (1 

20 H, b r s ) , 7. 9 9 (3H, m) . 

(b) c i s-2- (5-tKP^>'-2 ) 2 - i? * u^^i/jV) -1 

H-^y-^yK^v-i, 3 (2H) -^ty©M 

c i s - 3-7§/-4, 4-v^^V^-^n^d^/— ;V • ^M^. (5 0 0 
m g , 2 . 8 mm o 1 ) (D?K (10 ml) ^flJ^Tir f-MJ;V (5ml) N 
25 ^^y^i-. (3. lmmol, 4 2 3mg) & XTIN s^tf^ h ? /\« 

-f^K (3. lmmol, 6 7 0mg) Sr^q b^<£>3:f; 2 H#PB»#Ufc 0 fJffcB 

J:«9cis-2- (5 - t Kn^rv-- 2, 2 - ^JUi/f n^^r vvk) - 1 H 
—f y-f yK-/l— 1, 3 (2H) (4 0 Omg, 5 3%, »10%© 
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t r a n slttM#5) %&&B3ik Lt#fc„ 

1 H — NM R (DMSO-d 6 ) 6 ; 0. 90 (3H, s) , 1. 05 
(3H, s), 1. 30-1. 7 5 (5H, m) , 1. 80-1. 95 (2 
H, m) , 2. 84 (1H, q, J = 1 2 . 5Hz) , 3. 69 ( 1 H, 
5 m), 4. 04 (1H, d d , J = 3. 1, 13. 0Hz), 7. 65-7. 
9 0 (4H, m) . 

(c) trans— 2- {2, 2 — 5 — [ (4 — 1 H — V 
yV-/V— 5 — f/V) t^rv'] — 1 H--f y y /V— 1 , 
3 (2H) —■Z?$-ls<D&J$. 

10 O 2 -C#fc 4 1 T >?"S—A'— 5 -y--/v (500 

m g , 1 . 8 3 mm o 1 ) <D h/l^V ( 8 ml) ^WLfcX c i s — 2 — 

(5-tFn^-2, 2 - ^f;^^ a-^y/V) — 1 H — f y-f 1/ K"—/V 
-1, 3 (2H) (40 0mg, 1. 5 mm o 1 ) „ ZsT S ff-UZs }* 

y-n-y^/V*^*^ V (4 94mg, 2. 1 mm o 1 ) SrS&bPb, 100°C(J1 

15 #i&b;/fc„ 7^re*##s R^8PR*i^ffi*«&b#e>^»aESr^cin*/VA^ 
80!? U lM-yfcSkffcry- h y yA7K^-ri5fc^bfc 0 ff^ y nn^7V^T?tttB 
U ^S^^TK^^y'^v-y^^MbfCo ^ixSriftEEflfeMSb^fen^S 

U trans-2-{2, 2 — y - 5 — [ Yi/^ 

20 y-/i^— 5 — < /io y-=¥ ->] -yy a-^iz/W - 1 H-y y y ^ 1 , 3 

(2H) -x/Jrls (3 6 0mg, 61%, felO%©c i sf*^#5) £r#fc 0 
1 H — NMR (CDClj) 5 ; 1. 00 (3H, s) , 1. 08 ( 3 H, 
s) , 1. 3 5- 1. 5 0 (1H, m) , 1. 7 0-2. 2 0 (4H, m) , 
2. 59 (3H, s) , 3. 05 ( 1 H, dt, J = 2. 6, 13. 5Hz) , 
25 4. 65-4. 78 (2H, m), 7. 09 (1H, d, J = 9. 0Hz), 
7. 24 (1H, d, J = 9. 0Hz) , 7. 67-7. 75 (2H, m) , 
7. 76-7. 85 (2H, m) , 8. 03 (1H, d, J = l. 1Hz), 
10. 04 (1H, brs) . 

(d) trans- 2, 2 - 5 - [ (4 -y 1 H-y — 
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A/ — 5 — -Y As) t^r-y] is? ipt^^-f-^ >-<D&$, 

trans-2- {2, 2 - 5 - [ (4-^tM— 1H — {><?y* 

—As—S—JM ^-df-i/] S^^n^^^/W — 1 H — i y-f 1/ V s — As— 1 , 3 
(2H) -v^V^ SitJJlT3 0%-^f;V7$ J -jV (10 ml) 

%-T^^=-T7kWW0 =20/lt» -C*i!RK!U trans-2, 2 - ^ 

^3r^ ?y (143mg, 6 0%, |5l0%©c i s fc&W 5 ) &T#7t 0 
10 1 H — NMR (DMSO-d 6 ) 5 ; 0. 79 (3H, s) , 0. 94 
(3H, s) , 1. 10-1. 90 (6H, m) , 2. 39 (3H, s) , 
2. 74 (1H, dd, J = 4. 1, 10. 4Hz), 4. 49 (1H, m), 
7. 09 (1H, d, J = 8. 8Hz) , 7. 27 (1H, d, J = 8. 8 
Hz) , 7. 99 (1H, d, J = 0. 9Hz) , 12. 85 ( 1 H, br 
15 s) . 

MMM 5 9 1 

c i s-2, 2-^^71—5- [ (4-^f/V-lH-^y^/-;l'-5 — f 
A-) is? n^rf-j-* ^©-g^ 

(a) trans — 3- (1, 3 - SoT^y- 1 , 3 - Kn - 2 H-^C 
20 >K^-2 — < ;V) —4, 4 — Vf-f-jV*/? 4 — — h o^V/x 

- h 

mfe^ll 5 9 0 &£-C#b*Wt c i s-2- (5-t Ko^>- 2 , 2 - v>y 
v-^n^fvW) -lH-^fy^yK-^-l, 3 (2H) — *?3rZs (5 0 0 
mg, 1. 8 3mmo 1) 07b5tKo77^ (10ml) jgftlc, 3°C^T 
25 4--fo$,|ff (3 2lmg, 1. 0 5 mm o 1 ) , FP7i^/V^7^ 
> (5 7 6mg, 2. 20mmol) N 4 0 %- i?xf;l/7 N / v^V^^y I'— 
h/h^^^ig^ (1. 0 0 ml, 2. 20mmo 1) *JP^l % ^JcTt^M 

- (^drf-y/I^^^-Cl^ffi) fftSL, trans-3- (1, 3-v^ 



WO 02/100833 PCT/JP02/05609 

264 

^y-l, 3 — Ko- 2H — f yy 1/ V— 2 — f;V)-4, 

A-y^ n^^y^ (5 0 9mg, 66%) ^#fc Q 

1 H — NMR (CDC 1 3 ) 8 ; 0. 90 (3H, s) , 1. 05 (3 
H, s) , 1. 3 0-2. 0 0 (6H, m) , 2. 85 (1H, q, J^l 
5 3. 4Hz) , 3. 6 9 (1H, m) , 4. 05 (1H, dd, J = 3. 5, 
13. 4 H z ) , 7 . 66-7. 75 (2H, m), 7. 78-7. 87 
(2H, m) . 

(b) trans-2- (5-tFP^-2, 2 - yy "f-jVZsf n^^y/V) 

-ih — fy^yp-zv-i, 3 (2H) -VJrz/(D^j& 

10 trans — 3— (1, 3-v^^y— 1, Kn-2H— f y-f>F 
— /V— 2 tVl") —4, 4-^f;l/^nA^>'yl/ 4 _ - p^^y^^ |^ 

(4 2 Omg, 1 . 0 Ommo 1 ) (D^ $ J — A> (10ml) irh7t Kn7 
^y (10ml) ©I^BSIu, 3°C^T2 8%-7-f y f>i>.y h^rv-K (0. 
24ml, 1. OOmmol) 0 °C\Z.X 3 0 #ff0 N I^T^iCC 3 5 

15 #a#Lfc 0 5o»^o. 5M-mm7km#v ^^mm^M^ ph=4h 

£r««^ ^ v- ? A -eft* D, LT# <b ^fc^lS^y V 7J ^ 

71/73 7 Ay h^77^- (— ^i?">'/ / ft^^^=2/l) fttSL, 

trans — 2— ( 5 — t Kn 3f y— 2 , 2 — yy f;py^ n^^y/V) — 1H 
20 -y y-f y /V- 1 , 3 (2H) -yy^y (231mg, 85%) £r#fc 0 

1 H — NMR (CDC 1 3 ) 5 ; 0. 93 (3H, s) , 1. 02 ( 3 H, 

s), 1. 25-1. 40 (2H, m) , 1. 55-2. 00 (4H, m), 

3. 04 (1H, dt, J = 2. 9, 13. 7Hz), 4. 31 (IH, m), 

4. 55 (1H, dd, J = 3. 5, 13. 4Hz), 7. 67-7. 75 
25 (2H, m) , 7. 7 6-7. 8 7 (2H, m) . 

(c) cis-2-{2, 2-^^-5- [ (4-^f/l/-lH-^7^/ 

-yu- 5 — f /y> ^-^y] yy n^^y/i^} - i h — f yy y K— i , 3 
(2H) -y^-y 

»#1J5 9 0 (c) 0^fe^PCTKJ^^tf^V^^L/c 0 
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1 H — NMR (CDCI3) 5; 0. 92 (3H, s), 1. 12 (3H, 
s) , 1. 20-2. 20 (5H, m) , 2. 5 1 ( 3 H, s) , 3. 0 

4 (1H, m) , 4. 00-4. 15 (2H, m) , 7. 11 (1H, d, 

J = 8. 8Hz) , 7. 24 (1H, d, J = 8. 8Hz) , 7. 67-7. 
5 7 5 (2 H, m) , 7. 76-7. 85 (2 H, m), 8. 02 (1H, d, 
J = 0. 9H z) . 

(d) trans-2, 2— — [ (4-^f;V-lH--f>^/- 

9 0 (d) (Djjm^m C -C50£^fT& V L fc Q 
10 : 170— 171 °C 

1 H — NMR (DMSO-d 6 ) 6 ; 0. 79 ( 3 H, s) , 0. 87 
(3H, s) , 1. 0 0-1. 6 0 (6H, m) , 1. 7 0-1. 9 5 (2 
H, m), 2. 30 (1H, dd, J = 3. 7, 11. 9Hz), 2. 37 
(3H, s), 3. 98 (1H, m) , 7. 10 (1H, d, J=8. 8 
15 Hz), 7. 27 (1H, d, J = 8. 8Hz), 7. 9 9 (1H, d, J 
= 0. 6Hz) , 12. 87 (1H, brs) . 

mmm 592 

1- {4- [ (4-^f/v-lH — f^/- /V-5 — fA-) ^v-] t/^a^ 
20 (a) 4- { [t e r t — r/^/V (v^ 9W) ;X U /V] ^"^ri/} S^n^dM?- 

4 - fc Kn*^ n-^U-^Ao^®^ ( c i s / t r a n s U^^O, 

5 . 0 0 g , 3 1. 6 mm o 1 ) t % $*V*—;V ( 4 . 3 0 g , 6 3. 2 
mm o 1 ) (Di?* ^7^;l/A7 5 K (20ml) t -~7<3-jV*?* 

25 !)/^nl) K (5. 7 2g, 3 7. 9 mm o 1 ) SrSt-CiD^TfOfflftT? 5 B# 

{ [t e r t—'f^V (vM^/V) i/U/V] sJ-^f} 5^ n-^MJ-lo&yl^^'gft 
^ 5=7V£#fc ( 8 . 6 6 g , 10 0%) 0 
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(b) (4- { [t e r t -t/^vV v^U/V] ttl/} i/?u^*c 

4- { [t e r (v^^vP) is}) Jr^^s) u^^^ls-ft )V 

>K Vgg^ ^vV ( 2 . 5 0 g , 9 . 18 mm o 1 ) COT h *7 t Ko77 ( 2 

5 5ml) ^7«T-e7K^by^^^T7l-5-^A (6 9 6mg, 18. 4 

mmo 1) &An?Lfc 0 S?£*t:-#fi$ttf, — 8fe»#3r?To;fc 0 £0&|t-T#> 
7k, 1 5%*R^ h J7 r7A7jc^^^D^#Lfc 0 ^C7t@#:^Mii^-r(^#, 

(— ^ih^-g^^^/V= 1 : 1) ^T^MU (4- { [t e r t 
10 (v^^/V) v^y/P] ^^>} i/i7 ci — drvvV) ^ * 7 — (2. 0 8g, 9 3 
%) £#7t 0 

(c) 2-[(4-{[ter t -^VW (v^^/V) v^y/V] 

a— drvvH ^^/P] -1H — / y-f ^^y*- /t— 1 , 3 (2H) - S^VCO'g* 

15 (4- { [t e r t —-ff-As (i^^vV) v- y 7V] ^3^} ->i7 d — ^:X7V) 

y $ J — /V (1 . 0 0 g , 4. 0 9 mmo 1 ) „ hV ~7 =c ?.~7 4 > (1 . 

18g, 4. 5 0mmol) M^W^K (72 2mg, 4. 91 
mm ol) ©fh7t Kn77^ (15ml) igffc £rgi&T? 3 0^*# bfc Q 
•^©RjiSiKtJ: i?T "/ 7V/1? Vlfc i?a^J-A, ( 4 0 % h J^=c l^^W, 2 . 2 O g , 
20 4. 9 1mmol) ^^>o < «9 kMZ-. MU^S 5 B#^«# bfc 0 ^J=ET^jK£rW 
*^*7A^ n-^ h^77^- (— ^ir-^/®^^^^7V= 4 : 1) 
. -OfftBJU 2- [ (4- { [t e r t-y^vP (v^^Vl-O is]) >V\ tf-df^} is 

?x3^3c^/v) -iH-^y^yyy-;i/-i, 3 (2H) 

( 1 . 6 O g , 10 0%) tr#7b 0 

25 (d) 2- [4- (t Ko^i/^n/s **sM y ^7V] -lH-^y-fy^ 
3 (2H) -7t>©M 

2- [ (4- { [t e r X~~fT^ (v 5 ^ T^) ^ V A-] ^"^r->} v^n-^dr 

v'/V) y^/P] -1H- f 7^ isjfy— 7V-1, 3 (2H) -v^y (1. 6 0 
g , 4 . 0 9 mm o 1 ) ©r h7t Ko77 >-/tR (1:1, 10ml) 
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tehV7A>*-r*mm (imi) mux 6 mmnwisfr 0 Kfom^mm^ 

/V=2 : 1-1 : 1) KlTflWRU 2- [4- ( fc Kn n^^-^/u) * 

5 ^-/V] -1H — 3 (2H) -v 5 ^-^ (0. 7 0g, 6 1 
%) £#fc 0 

(e) 2— ( {4 — [ (4-^;V-lH — fy^-;P-5 — f M $-*c 
>>] S/^n^^f^V} y^/V) 3 (2H) -i> 

10 2- [4- (tKn^>^D^^V) y^W] -1H — fy^y^-;V 
— 1 , 3 (2 H) — (3 5 8mg, 1 . 3 8 mm o 1 ) <D h/^^z^WW 

(10ml) z/TS bV — n — (5 0 0mg, 2. 

0 7 mm o 1 ) % HJfe0!l 4 0 2 T?#fc 4 - y ^VV- lH-^f >-^V— /V- 5 
—/V ( 3 0 6 m g , 2. 07 mm o 1 ) &mM.X*M%.1tM. 2 R$|NUja!K&Hffi U7t 0 

15 mm& r^m ufc^u mj£t«£s* bfc 0 y o n 1 5 %7KSKk^- h y 

Tf*L2- ( {4- [ ( 4 - ^ f ;V- 1 H-^ 5 - ^ ;V) Jr^ 

s/] i/^a^^^W ;*^vv) -lH-^y^y^y^-i, 3 (2H) — 
^-^©Il^^c^ (l. 4 3g) £r#fc c 
20 (f) 1- {4- [ — /V-5 — f/V) t^fV] 

2- ( {4- [ (4-^f;v-lH — 0-^-7— )V- 5 — fAO ;*-3rf] 

a^dr^y/v} y ^/v) - 1 h — f y-r y^y^- 1 , 3 ( 2 h) - ( 3 

5 8mg, 1. 3 8mmol) t 3 0 %^ f ;V7 5 y-x^ ; ( 1 O 

25 g) %m.uxiNx.tzMi, 2&fmnm i mm^± 0 ifitt^PLfct, mi±Tmm 

/ hyxf;vr^y = 10:1:1) i-Tftl£U 1 - {4- [ 
lH--fy^;i/-5--f;v) t^^] i/^n^rvW} -^^^7^ (1 
5 0 m g , 4 2%) £r#fc 0 



WO 02/100833 PCT/JP02/05609 

1 268 

(g) 1- {4- [ — f SV- 5-4M is 

1- {4- [ (4-^f;v-lH-^y^-;v-5 — f/u) ir^y] 
^isM -^^y75V (1 5 Omg, 0. 57 8 mm o 1) ;V 
5 (2ml) ^Ifc 1 N-H^-^x^x^t;« ( 0 . 70ml, 0. 70 
mmol) &m&X~MzL.X^:(DUmX*3 0#B8*#L;fc o iffTll^SL, 

^ £ «9 , 1- {4- [ (4-*^vV- 1 H--f l/jf-S— As- 5 — f 
/P) u^iri/M ls7 5 V • *&8fe*& ( 1 4 8 m g , 8 7%) 

10 £#7t D 

IR (neat) cm" 1 ; 2 9 2 7, 1 5 0 8, 1 2 6 7, 1 2 2 7, 1 
0 8 4, 9 4 5. 

mmm 593 

c i s-4— [ y^)/-;l/- 5 --f ;V) ^-^r^] 2^ n 

15 ^^>-T 5 >- • i&Sfe&O-g-fifc 

(a) c i s-4- [ (4-^pp-1H f V^y*— }V- 5 — fA-) 

SHt»B^T^ 0°CS;i:|oV^|l»Ij4 6 8 T?#fc4-^PP-1 H — f^^/ 
— /V— 5 — Hr— ( 1 5 0 m g , 0. 890 mm o 1 ) (OT h7k Kn77^ 

20 (6ml) ifc Ml7i=/V^7^y (2 8 0mg, 1. 0 7 mm o 1 ) „ 
MMM 3 2 3 ( a ) tffc trans-2- (4-tFa u^is/U) 
- 1 H — f V-f >- 1 , 3 (2H) -v^^-^ (218mg, 0. 890 

mm o 1 ) N S^f y7°n ^y^/V^^yi/- h ( 1 9 3 /z 1 , 0. 979 
mmo 1) ^P^.fc 0 3 ^fc#^b,«it#L/c 0 SJt83S?ftSr»E* 

25 lib#bnfcM$ry t3 n (20ml) rfb^r 1 M-zkSftt h 

y ^atK^-S domi) -ejjfe^uyto /Xl^^pp*/^ (iomi) -ewtt 
Mbfc 0 ^?a{-T#btbfc^/v^3 o%-y j—a&wl&m 
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(I^o-T^^-TtK) T^ffi) T'tSU c i s-4- [ (4-^Pn-lH 
— - f ls?*S— As— 5— -f /V) ^-df->] S^^O^df-^VT^^ (8 3. 6 m g , 3 
5 5%) £#fc 0 

(b) c i s-4- [ 1 H — f^/- /V- 5— 1W) tf-^S/] 

^*#H^:Ts ^Sf-*5V^Tc i s-4- [ (4-^nu-lH — f^V- 
— f/V) ^-^v-] S/^p^fyT^y (54. 2mg, 0. 204 
10 mmol) (DT^ h=-hV (4ml) fil»$ft^ ^ # J — JV ( l jft) £AP;Ut 
lM-ti-i/x^Vx-f^ (2 2 4/i 1 , 0. 2 2 4mmol) 

Tbfc 0 ib#w#, Kj£Mmmz.z/^/v=c— *T>v (i omi) %n?Ls 

MJBi&Mbc i s-4- [ (4-^Pa-lH-^y^/-/V-5-^/V) sj-^r 
v-] $^ d — ^ri^^T$ > - (5 7. 8mg, 9 4%) £r#7c 0 

15 IR (neat) cm -1 ; 2939, 1504, 1240, 939, 79 
6. 

HJfeM 5 9 4 

5- (TftV- 4— -I'/W^v') -4-^ cr a- 1 H-^ >-^y-/VCD^jife 
S^#H^iTs 0°CKl;£5^-r^l«ij4 6 8T'#fc4-^nn- 1H--T y^/ 
20 — /P— 5 — ^"— ^ ( 1 5 0 m g , 0. 890 mm o 1 ) (D^ h 7 t Kp7 7 ^ 
(6ml) ifc MJ7x=;V7t77^y (2 80mg, 1. 07 
mm o 1 ) „ HMj 3 2 2 ( c ) T?#fc t e r t — :/^vV 4 - t ^v-Tlf 
1 -7&/V^^i/V- h (19 2mg, 0. 8 9 0mmol) x ^7/p 
Wy^/^^rv'W h (1 1, 0. 97 9 mm o 1 ) £r#P>L7r 0 3 

njjvW* (2 0ml) -VfflR^ ^tL&lM-TkWtfc-rh}) ?J*7kmm (10 
ml) -e»bfc 0 TKJS^r^nn^/^ (10ml) T^StttHm, fflS^Mzk 
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btltt'fA'&tfiS—A' (3ml) tafg^PU 4N-iM.m-i>^T*-V-^ (3 

m i ) &un*_ito i mm%t, mmmmimhntcmm^^ * / ( 5 m 1 ) \z. 
mmu 2M-7kmt± h y ^m«itiph= 1 0 1 z.*i&mj£ 
mmu^btitcmm^nu^ ^ /—^ (5m o k:^?u v^y^/v a g ) 

(y nxn^;VK/ ^ $ J—;V^>tr v a^A/^ ^ y — /V ( 1 %-T^^e~T 
7K) -C^m) TltMU 5- (T j en°l/-4-4/l'tt-» -4-^pp-IH 
—fy^/-;V (12 8. lmg, 5 4%) £r#fc 0 

IR (neat) cm -1 ; 3081, 2923, 1497, 1184, 7 
10 2 9. 

9 4(D^fe^2pCT^jS^f WT^i~^WJ5 9 5 

^-^J^bTCo fcTcU OJ^JjjCfiH- t e r t -zf^As 3-t Ko^^t^y^y 

- 1 -fr/Utf^i/U- h^m^fCc 

mmm 595 

15 5- (tf-<y 3 --Y/l^^vO -4-7on-lH-^^V-;KZ)^ 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 60 ( 1 H, m) , 1. 73 
(1H, m) , 1. 9 2 (2H, m) , 2. 9 3 (2H, m) , 3. 0 6 
(1H, m) , 3. 2 4 (1H, m) , 4. 4 0 (1H, m) , 7. 3 6 
(1H, d, J = 9 . 0Hz) , 7. 49 (1H, d, J = 9 . 0Hz) , 
20 8. 0 5 (1H, s) , 13. 3 7 (1H, s) . 
MMM 5 9 6 

5- (t°-<y v>V-4 — f/l^J-^rvO -4-7Pn-lH-^y^Y-;wfel 

&*»H^Tn 0°C{cl*5V^T^»!l4 6 8 T?#fc 4 - ^ n t=z - l fy^/ 
25 — 7P — 5 — ( 1 5 0 m g , 0. 890 mm o 1 ) ©7 h^k Kn77^ 
(6ml) ^fc M)7i-/V7t77^y (2 8 0mg, 1. 07 
mmol) „ tert-7'f/V 4 — t: Kn ^->t:°-<y v^ — 1 — tijV^^r^U 
-V (179mg, 0. 8 9 0mmol) % *M V ~fxi Wy^M^^V 

— b (193jil, 0. 9 7 9mmol) &tU%.%i 0 3 0Mx SWfiLH 
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i M-frmik-r h y ^ ^mrnxm^Lfco ^.m^^^^^/uMxw^m^ 

# ?;v% yJ^tn^Y^yy (^^ty/fttxf;kt*[li) xmU Ufc 0 
5 mmzxftbfr1tX-'(A'&?i?;—/i' (3ml) te:$g*FU 4N-M-m 
(3ml) ^0^ifc o lf#|KJ^ «EE*«S«#b^*iaaE«rS^ife^^-cy 
^/V^5fc#U 5- (fc^yi^-4— -O^^r^) 

iggfelg (2 19. 7m g, 8 6%) £r#fc Q 
1 H — NMR (DMSO-d 6 ) 5 ; 1.93 ( 2 H, m) , 2. 05 
10 ( 2 H, m) , 3 . 0 6 ( 2 H, m) , 3 . 2 4 ( 2 H, m) , 4.61 
(1H, m), 7. 36 (1H, d, J = 9. 0Hz), 7. 49 (1H, 
dd, J = 9. 0, 1. 0Hz) , 8. 03 (1H, d, J = l. 0Hz) , 
8. 9 9 (2H, b r s. ) . 

mmms 8 9<D^m^mcx^^n^\f\ uT\^-rmmm5 9 

15 UTCo fcfc U ffi3§J^l-^lifc#!l 4 6 9 1?#fc 4-^ h^rV— 1 H — < 1/ 

5 9 7 

5- (T-^V^^-3 — {As**ci/) -4-7^ h^is-lH-^l/^y*-/^ 
IR (neat) cm -1 ; 3174, 2929, 1510, 1230, 9 
20 2 8,7 2 3. 
MMM 5 9 8 

4-^n^E- 1H (^Jf^~sV-5-3r-/l<(D^-f& 

4 tilt 1 H-^f y - 5 - ( 8 0 0 m g , 5. 96 

mmol) ©7h7t Kn77V (20ml) W&fc, StgiaN-^P^n/N 
25 WU* (1. 0 6g, 5. 9 6mmol) &1)Uz_fz. 0 ^UKX 1 4 H#^#M 

(^^>xmm^^xmia) ftsi4-7n^- 1 h— 5 

-3r—;\s (l. 1 5 g, 9 1%) £r#7c 0 

1 H — NMR (DMSO-d 6 ) 5; 7. 37 ( 1 H, d, J = 0. 92 



WO 02/100833 PCT/JP02/05609 

272 

Hz) , 7. 40 (1H, d, J = 0. 92Hz) , 7. 82 ( 1 H, s) , 
9. 77 (1H, br s) , 13. 12 ( 1 H, br s) . 

£r^j£ fcfc LH»!J 5 9 8 Tl#7t — f l/*f^/~jV- 5 - 

5 ^r—/^mm^m^± 0 

MMffl 5 9 9 

5- (Ti?/^— — 4 —~?tt^— 1 H—^f 1/-$?"/ — 

MS : m/z = 310 (M+ 1 ) 

10 6 0 3 (Di\&m £-^j3c L fc 0 7b fc LH»!j 5 9 8 T?#fc — 
HWJ 6 0 0 

trans-3- [ (4-^a^e-lH — ( is&^S—A'— 5 fW) t^rv/] 

15 MS: m/ z = 3 1 0 (M+ 1 ) 
MMM 6 0 1 

cis-3- [ (4-:/u^- l T^^V— 71^-5— f/V) ^i/] 5^ n 

MS:m/z = 310 (M+ 1 ) 
20 MW\ 6 0 2 

trans 4- [ (4 —zfv^- 1 is^V— /V— 5 — f/t-) ^v^] 

MS:m/z = 310 (M+ 1 ) 
HJfeM 6 0 3 

25 c i s 4- [ (4-7p^ - 1 H-^ 5 - -f/V) ^i/] ^ 

MS:m/z = 310 (M+ 1 ) 
6 0 4 

4-y/v^ru - l h~4 5 -3r— jvcD^jft, 
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(a) 4— = h u 37 ^ / — 7V<D^$c 
8 5% =fP^^-7f77/Vtnl^b (9. 50g, 60. 8 

mm ol) (D^nn^y (150ml) mmWM^-, 7^T, 
2~7jVJrK2- 3-^/V7x7- /V (9. OOg, 5 6. 1 mm o 1 ) £>v^ 
5 no^y (100ml) 0-5 °CtlTlfc D git* UT 2 B#R0 

=r.> (5 7ml) ('8 0°Ctt«LT^l, 6 0°C^7?;$C3K ftfib^^rt 
^ (17 1ml) ^MTb^^T'^U^biOK^M^. ^Cfc^ 0 B 0 ^« s 
10 6-^PP-2-7;^n-3-^^;V-4--ho7x/-;V (7. 

0 5 g , 6 1%) £#fc 0 

(b) 4-T57-2 - 7 AoTn - 3 — ^ "f-jvy^ J —>V(DS$L 

6 — # n a — 2 — TV^cr — 3 — ? 5^— 4—=-h& 7x7 —;V (4. 1 1 g, 

1 9 . 9 mm o 1 ) — J>\« (2 0 0ml) WM^- 1 0 

15 — /J?V (5 0%-^7X%, 4 10mg) ir^T^^-y^ (15. lg, 240 
mmo 1) »U MiS^T3B#Wf*M#U7b 0 i?7-f b^ilUfc^, M 

h y-7 ATk^S^ p H 6-7 {CHS blftttU) , MftB £ 5 %^7fc-C^# > 
^Tk^g^^^'y'-A-C^^b. ^ii, Mj±MlLT4 $7- 2-^y^a 
20 -3-/:^7x7- )V (2. 8 9g, 10 0%) £r#7h 0 

(c) 4- (Tir^/VT$y) -2-7;^n-3-/:f;V7x^7-feT" 

A-T^J -2-y;Vir^-S~^^;^y^J—;\y (2. 80g, 1. 9 1 
mm o 1 ) £ tf y (3. 53ml, 43. 6 mm o 1 ) <D^k=^^J^ ( 6 0 
25 ml) mm^M7kmm (4. 49 ml, 47. 6mmol) ^ififiTLfc 
^t6 5 «Lt 4 5 L7b 0 ^ bfc^t«^«.;£ 

- (T-fe^/l^T^/) -2-7/V^-n-3-y^7^7 3z^./VT-fe^— h (6 7 9 
mg, 15%) £#fc 0 ?«^»^7P2irr*/^Trtti±ibT&^^^#^ n 
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fl^mWt^/ly (8ml) -^^Is (24ml) tD/^»LTlR f£ 
114- (Tirf/VT?/) - 2--7;v3ru— 3 - * ^/vy x.—iVT'teT— b 
( 3 . 5 4 g , 7 9%) 3r#fco 

(d) 1 -Tir^A— 4— ^Aofrn — l H — f ls# , "S~-A'— 5 --f/Kri?^— 

5 bo-a-^ 

4- (7tf;l/T5y) -2-^/V^-cr-3— ^f;V7x^7^T^ b (2. 
2 5 g , 9 . 9 9 mm o 1 ) (DWW.=^^^ (30ml) WlWtZ-l&MgtWL ( 2 . 8 
3m I, 3 0. Ommol) , TF77W^!)^n^F (16 1 
m g , 0 . 5 0 0 mm o 1 ) % fflHtfl V V J* ( 1 . 96g, 20. 0 mm o 1 ) N 

io mmm-jyT^sv a. 7 5 mi, 13. ommo n eitsfi^o^^t 

g^a^/i^Sgffl) LI- T-fe^/V- 4 - 7;^n - 1 H — f is A* 

15 - 5 ->f /KT-fe^— b ( 1 . 0 0 g , 3 8%) £#fc 0 

( e ) 4 - iTVl^ia - l h — < is^fy* — /i^ — 5 /K£>-^$c 

1 -T-fe^/V-4-^7V^-n- 1 H — < ls?"S—jV— 5 — f/l^Tir^— b (9 
9 5 m g , 3 . 7 8 mm o 1 ) (D J- $ / —JU (5ml) — T h7t Kn77> 
(5ml) 6 b V V J*7kMffli (5ml, 30 mm o 1 ) &^m. 

20 tiru £ e> ^*a-c 3 . 5 B#^*?^a# bfc 0 ^ ufc^js^^ 1 nsh 

OKI 2 5 m 1 ) ^iTtt p H 5 ~ 6 fc: U g^St^/^tfitB U « 

-e^ttj) ~c*tM L4- - i h — r — /v- 5 -sj— ( 2 1 9 m g , 

25 3 8 %) §r#7t 0 

1 H — NMR (DMSO-d 6 ) 8 ; 7. 05 ( 1 H, t— 1 ike, J 

= 8. 4Hz) , 7. 18 (1H, d, J = 8. 8Hz) , 7. 99 ( 1 H, 

s) , 9. 29 (1H, s) , 13. 07 ( 1 H, br s) . 
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Lfco tct£ VMMM 6 0 4 -T*ft1t 4 - n — 1 H — Y l/^S—A,- 5 

H»] 6 0 5 

5- (Tif^^-4 — fAoa-^S") -4-7;^n-lH-^^Y-;V 
5 MS:m/z = 2 5 0 (M+ 1 ) 

^»J4 7 0©^felnKic-rRj5fi:«rffJS:v\ WT^1~li»!j6 o G(Di\&® 

Sr^J&Lfco fcfcUHWll 6 0 4-e#fc4~7/V^-a- 1 H--f 1^}/— /U- 5 
6 0 6 

10 c i s-3- [ (4-7/V^-u- 1 H — f /V- 5 — f/V) t^r^] 

MS:m/z = 2 5 0 (M+ 1 ) 
mifcW 6 0 7 

4 - ^frf-Jr) — 1 H — i >¥y*~/U- 5 7VGD£-£fc 
15 (a) 4-7n^-l-7f7tKP-2H-t°7y-2-^/V-5- b 

7t Kcr — 2 H— \fy 2 < ?V^r*c*y) - 1 H-^f Is^S— As<D^& 

mfl&ms 9 8-e#fc4-^a^e- 1 H — {^PV—As—S—Hc—A' (13.0 

8 g, 6 1. 4mmo 1 ) ©^nn^^> (2 0 0ml) WWiiZ. 3 , 4— v?fc 

Ka-2H-t°7> (1 6. 8ml, 184mmol), p — hA-^ls^jUTfrls 
20 iHfU^>1fc (4. 64g, 18. 4mmol) ^Px.T«it#b7t 0 

= 10/1-5/1) -Cftfil-t-Sr. ttdj; 9 l-ff7tKP-2 
H-tf^-2-^/V- 5— (rh7t Kn-2H — 2-^f/l^^S/) 
25 - 1 H — f /V (18. 1 4 g , 77%) Sr#fc 0 

(b) 4- (^^/^^~) -l-rf7tKn-2H-fc'7^-2--f;V-5 
- (7 f 7 1 Ko - 2 H~ t°7 >- 2 -^f;l/t^^) -1H — f is^S*— ;KD^ 
$c 

4-^n^e- l h ^ Ko-2H-t°7^- 2 — (A — 5 - (fh7fc K 
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n-2H-t'7V-2 — {AsHr^-is) -lH-^yy/-;l/ (0. lOOg, 0. 

2 6mmol) <DN, N-^^*^A75 K (1ml) h V t? 
^ b^v'K (0. 0 2 6 5 g, 0. 3 8mmol) ^Di 7 Ot^Qf&LT 

1 1 $%mwkwis± 0 fcfom&%7kKj]nx.x v;v^/^m^^= i / 1 -e 3 tu 

tf?-7j— (^fy/ft»xf;l/=10/l) tf*WS-f-Sr^{J:«t«3 4- 
^/l/^-^-) — 1 — x h^fc KtJ— 2H— t°^>-— 2— f7P— 5 - (rf7tFo 
— 2H— bf^V— 2— Y/l^drvO -1H — f^^yWv (0. 0 7 3 7 g, 8 
0%) ^#fc D 

10 (c) 4- (^A-^-) -1H r Is^S— As— 5 — ^— /KD-g-JEjfc 

4- (^^Vto^T) - l-rb7t Kn-2H-t°7y-2 — f/V- 5 - 
t Ko— 2H-t°7^- 2 — f/V^-^i/) -lH-^y^;V (0. 0 7 

3 0g, 0. 2 1mmo 1) ©-^PP^^y (1ml) »f!l7/^nf 
m (lml) JtMTLs lNF^a#b7c 0 SJ^^^7K^PX.T@tm^^^-e3|U 

15 tt tH fekiM^ ^ V A -CJj&itjl L fc D mg&'glz IsXi/VX sffr? u ^ V 

-e B B B +jTbfc^^@-rs liian- 5Vp^) - i u-4 yj?y*—;u- 5 

;V (0. 04 8 1 g, >9 9%) £t#7c 0 
Bfejfe : 126 — 128 °C 

20 mmm 6 o 8 

5- (Tif^>--4->f /VJr^is) -4- (^^vl^tf-) -lH->f^/-^ 

• — mm&(D^m 

(a) tert-7^ 4- { [4- (j* ^7V^) -1H f >jf*S~- 7V 

-5 — f7V] t^fy) Ti^^- 1 -^77^>^lx— h<Z>£*J$ 
25 lilWlJ 6 0 7 l?#7c 4 - (t< ^71^^) - 1 H— f is >V- 5 7V 

(0. 0377g, 0. 21 mm o 1 ) <£>7=- h7tKP77> (2ml) l^yfc 
3 2 2 ( c ) T?#7£ t e r t —y*^~?V 4 - t Ka^^7f/N°y- 1-77 
71^7^^-^^- h (0. 0 5 04 g, 0. 2 3mmol)^ h V ~7 ~7 J 

> (0. 0 7 2 3 g, 0. 2 8mmol) £rJD;iT7R^U Tv^JX ;V-misWL 
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y tVP (0. 0557g, 0. 2 8 mm o 1 ) ©7 h 7 t Kn77^ 

(imi) gi«nfei, &*fc&ffi.k\,xmmm^ito Eu&m&&mm 

5 ?u~^ h??-?^— {r^^^/W^k^fr^ 3/1 — 2/1 — 3X2) 

t e r t-/f;P 4- { [4- (^^/Uf-^r) -1H — f ^ 
y-;P-5-^^] zt^ci/} 7--gv^v— 1 -TJ^^^r^l/— N (0. 0 3 1 8 g, 
4 0 %) §r#fc 0 

(b) 5- (Tif^^-4— f^ttf) -4- (^^yl^-tf-) - IH-^y 
10 ?*y^—/U(D&)& 

t e r t-^^W 4— { [4- -lH->f^^/l/-5->f 

(c) 5- (Tif^V-4 — T/V^-^v-) -4- (^^/V^) - lH-^y 
15 # > S—fl' ■ —1M.WM.(D^J& 

mmm3 2 7 (D^mi-m^xKfc&frt};\,\ mm<D4h&V!>&&j&\^it 0 fcfcu 

5- (TirV^-4 — fA^-^rv-) -4- (^^/^^") -lH-^^Y-^ 

IR (neat) cm -1 ; 2769, 1255, 1245, 1087, 9 
20 5 8. 

MMM 6 0 9 

5- (TirV^^-4 — t /Vtti/) -4- it^^^flsfc—tV) -1H-^^ 
i/^W • — ^M^.<D-^f^ 
(a) tert-7f^ 4- { [4- (^ ^vl^/l^^/]^) -1H-^^ 
25 /^-5-^/KI ^v'} T^^^-l-^/^^r^U—h(D^ 

!^W!J6 0 8 (a) ti/cte r t-^ 4- { [4- (^ f-^Uf-^-) - 
lH-^fy^/^-5-f;H ^v"} TifVN 0 ^- 1 -^77^>v-l/— h ( 0 . 
0212g, 0. 056 mm o 1 ) (D? n P (1ml) U m 

-i7aoii^ft#^ (0. 0 2 2 1 g, 0. 13mmol) ^P^fc^#^r|C^ 
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-7^— (^nn/]NM/^^;-;V- 3 0/1) X^Mrt^ ZL t \ZL £ 9 t e r t 
4- { [4- -1H — f ;V- 5 

5 /V] ^-^v-} Xir>^- l -^tV/J?^!-— h (0. 01 99g, 8 6%) £r# 

(b) 5- (T-V/*^— -A— {*=J-;V^A<ik=-A') -1H 
f I/?-/— A* • —tMBM(D^J& 

10 $cLfc 0 fcfcL, t e r t — ^f^As 4- { [4- ^As^A/ib — ;V) -1H 
— f )V— 5 — f/V] sT^V} Tif^>-- 1 -^7^*^iyi/— b^J^^f^ 

M4,& : 1 8 5-1 8 7°C 
MMM 6 10 

15 2— (c is— 4— {[4— (t^-A"?-*-) -lH-^y^/-/V-5 — f/V] 
^J-^v-} xz-^^rZ/Ad — 1H — fy^yK-^-1, 3 (2H) — S?;*-V£> 

'>7^f^fFn-^f/^*7y (0. 24 7g, 0. 92 
mmol) © h^cn^ (6ml) gtfc»l6 0 7tWc4- (^^^) 
20 - 1 H--f A— 5 /P- (0. 1 6 6 g , 0. 92 mm o 1 ) , MM 

#113 2 3 (a) tffet rans-2- (4-t Kn^v'^P^^) -1 
H — f yj>\ f —A'—l t 3 (2H) (0. 15 1 g, 0. 61 

mmol) %m?L, 10 0°Cid0itT7ifrWtfc o Sj^^^ltLT^ 
nn^TftL, 1 N-7jkiftt h U V ^7\<.mi&&1]\] TLX ? pp^TH 

h^77^- (^^>-/f»^/V=2/l~l/l) Tlti^S r t t9 
2- (cis-4- { [4- iff-As^-Hr) - 1 H-^i/^V—/^- 5— fW] 
^-^v'} v'^n-^vvl') -lH-^y^VK-;V-l, 3 ( 2 H) -v^V 
( 0 . 1 4 4 g : 5 8 %) £#fc 0 
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: 211-212 °C 
MMm 6 11 

cis-4- { [4- Kt'f-A'^Jr) -1H-4 
5 (a) cis-4- { [4- ^;V^Jr) - 1 H--Y V^V— /V- 5 — < 

HJfeM 6 10 "C#fc 2- (c i s - 4 - { [4- f-Asf-Or) - 1 H — f ^ 
y~—7V-5 — i)V\ t^r^} i/^n^rvv^) - 1 H — f V 4 > 1 , 3 

10 (2H) -^^-^^i^^fco 

(b) cis-4- {[4- (^^-As^-Jr) -1H — f 1^)/— /V- 5 — f 

c i s-4- { [4- -1H — f Z/*flf— A>— 5 --f 

15 v'} i/^a^^-f->-T5 >-^Jj§MSHc/B Wc D 
S4,& : 199 — 201 °C 
HifeM 6 12 

c i s-4- { [4- (^^/W^/P/fr—A') -1H — { ^fflf— ?V— 5 — f/V] 
20 (a) 2— (cis-4— {[4- (t< ^vl^/V^/l/) -1H — fy^y'- 

— r/v] v-^n— df>>/p) -lH-fy^yK-zv-i, 3 (2 

H) -v^iz&J;!^- (c i s-4- { [4- (^f ^7^7^-^) -1H 

— < y&v*—As- 5 — Or**/} i/? a^dr^p) -ih-^ y K— /t- 

-1, 3 (2H) -*?%"y<D&&, 
25 «^J6 0 9 (a) ©^SCTCTH^^tf &JB©te^&&r^J?fc Lfc„ 
fcfcU H»J 6 1 0 t?#fc 2 - (c i s-4- { [4- (^/l^^) -1H 

— f y^/^;v- 5— T/v] ^^y} -y^ n^^y/v) -ih — fy-fyK-;i/ 

-1,3 (2H) -^^-^^fcMV^fCo 
(b) c i s-4- { [4- -lH-^f^y-;V-5 
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2 - (c i s-4- { [4- ^-yV^/W*^/^) - 1 H--f y^?V— 5 - 
-OK] ^^P^^r^V) -lH-^fy>fyK-^-l, 3 (2H) -v 5 

5 ^-V^3jS|-^V>fc 0 

IR (neat) cm -1 ; 1 3 0 0, 1 2 2 8, 1 1 2 8, 9 7 8, 9 3 
1 . 

mMM 6i3 

c i s— 4- { [4- (^ f^^;V7^ — )V) — 1H — 0^^—^—5—4 

n»ii3 8 i (D^m^m^xRft^n^\ mm<D^^^vti 0 fcfcu 

MMM 6 12 ( a ) ^r#fc 2- (c i s-4- { [4- (^ f;V^/V7^ — /I/) 
- 1 H — T V^V— /V- 5 — < ;V\ ^-dr^y} ixy a^^vvp) - i H--Y y-T V 
K-A—l, 3 (2H) -i/Jr^&mM^m^^ 
15 IR (neat) cm -1 ; 3168, 1284, 1228, 1018, 9 

3 1 . 

2- (cis-3- ( [4- (y^M^T) 

zt^y} i/fu^^ci/M -iH-^y^yK-;v-l, 3 (2H) — ^J"3ri/<D 



20 



fefcU ^Ife^tJ 3 8 5 ( b ) trans-2- ( 3 — t Kn df ^i/y n^- 

dr>^) - 1H-- ry-f >K-/l^-l, 3 (2H) - v ? ^^^ig3fs|-(cfflv^7h 0 
life : 156—157 °C 
25 MMn 6 15 

cis-3- { [4- (y^v^) - 1 >yy— /i— 5 — r ?v\ ^ 

6 14 t?#fc 2- (cis-3- { [4- (^ ^/V^^") - 1 H--T ^y* 
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*S— a>— 5 —4)V\ -fr-^i/} ^n^^wv) -lH-^y-fyF-^-i, 3 

(2H) -z>$->&mMz-m^tc 0 

MM : 1 4 0 °C 

mMm 6 16 

5 trans-4-{[4- Asf-Hr) -lH->f^/-/V-5 f/Kl 

(a) 2— (trans— 4— { [4- - 1 H — f 
-5-4/^1 t^rV} n^^ri-vP) - 1 H--f V A 1/ 1 , 3 (2 
H) -^^©-^J^ 

io mmin6 1 o<D^m^m^xRit^n^\\ mm^t-^m^m^o 

^»!l3 2 3 (c) "C#fcc i s — 2- (4 - t Kn ^^^^ n^^v^P) -1 
H-^y^yK-;P-l, 3 (2H) -S^>&J^fttcJB^*: 0 

(b) trans-4-{[4- {^^JV^ir) - 1 H f 5 — 

15 »i3 8 i©^wctRjs^*i\ mm<Dib^m^^^io fc^ru 

2- (trans— 4- { [4- ^vV^tf-) - 1 H --f /V— 5 — f 

/V] ^iX} v^n— ^vvV) -lH-^y-f>K-;P-l, 3 (2H) -v^ 

: 138~140°C 
20 HJ£M6 1 7 

2- (trans-3 - { [4- (^ J-^Or) - 1 H — f >-^y*— ;V- 5 — f 
/V] ^-^i/} n-^^v'/v) - l H — f y 1 , 3 ( 2 H) - i/Jr 

25 MMM 3 2 6 ( d ) t#fc c i s-2- (3-t Kn^rv'^ n^^iX/V) - 1 
h — fy^yF-^-i, 3 (2H) -^^jEW-M V^Co 
IR (neat) cm -1 ; 3172, 1697, 1232, 1134, 9 
4 5. 

mmn & 1 8 
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trans-3 - { [4- (*J-Af-$r) -1H — f 5 — { }V] Or 

6 1 7 2 - (trans-3 - { [4- ^/l^^) - 1 H--f 

5 V^V— /V- 5 — f/V] t^r^} v^n-^>/V) - i H --f y-f ^ 1 , 

3 (2H) -i^-V£Jg$^/gV^c 0 
M^C : 112 — 113 °C 
^JfeM 6 19 

c i s-N, N-v^^/P— 4- { [4- (pi^/U^) -1H r>-^>/— 7V 

S^»?!6 11 (a) T*#fcc i s-4- { [4- (tfsVj-Jt) - 1 H--Y Stf 

®l£ : 157 — 159 °C 
15 5lJtS#iJ 6 2 0 

t ran s-N, N-^^/V-4- { [4- ^/^^) -lH-^f^/ 
— /P- 5 -4^1 Z/? n^^-f-^T ^^(D'g-ffc 

^Jfe0t] 6 16 ~C#fc trans-4- { [4- (t< - 1 H ( 

20 —A— 5 — f/V] ^^v-} n^^lf^T? ^»Rc:fflWc 0 
: 1 3 9 — 1 4 0 °C 

^»!i3 9 i <D^mcm^xfcjfc&ftfe\,\ wr\z.^-rmmmQ 2 1— mmm 

6 2 2 ^k^#j£^J&Lfc 0 fcfc U ^Jfe^lJ 6 11 ( a ) T?#fc c i s - 4 - 
{ [4- (^^/^^-) -1H — ( isffi/— ;v- 5 -4;y\ Jr^zs} z/W^^ 

25 ^T^^&mmzm^^tco 
nnm 621 

N- (c i s-4- { [4- (^^Vl^tO -1H — fy^/- A- 5 — f/V] 
: 1 5 5-1 5 6°C 



WO 02/100833 PCT/JP02/05609 

283 

mmm 622 

N- (c i s -4- { [4- ^^-JVf-Hr) -1H — tls&y— A*- 5—' <)V\ 
: 146 — 148 °C 

5 mmm 623 

cis-4- { [4- {ff-Asf-itr) -1H fV^/^-5-^f;l/] ^-= 3 r 

(a) cis-4- {[4- ^f-jVf-Hr) -lH-^^Y-/V-5-^f 

10 mmm3 9 9(D^m^m^x^m^n^\ mm^t^m^s^vtc.o fcYcw 

HJSM 6 2 1 -C#fcN- (c i s-4— { [4- O ^/U^^-) - 1 H f 

(b) cis-4- {[4- -1H f Z/Jflf' — A — 5 — -Y 

71-] r^v-} -N-:7°n tf/Vv^ n^^i^T 5 V • — iM±&0^tfc 

15 i»J3 2 7©^fcap£T^Srf?ftv\ jWOte-^Sr^fifcbfco fcYcU 
c i s-4- { [4- (yt?S^3r) -lH-^fy^-A'-5-^^] ^= 3 r 

Bt£ : 1 78 — 179 °C 
HJfe^J 6 2 4 

20 c i s — N-^^vVV-4- { [4- (^^/^^-) -1H — fy^/-^-5 

(a) c i s -N-Xy^-4- { [4- (y^/l^^) -IH-fy^Y 
— 5 — f/V] ^-^fiy} ^n^fy7^y©M 

25 *»j6 2 2Tl#fcN- (cis-4- { [4- (^^^) -1H-W^ 

y*— /v- 5 — f/v] ^n^df^/u) ^yX7 5 Ktr^^Mv^?t 0 

(b) c i s -N-^o-vvy-4- { [4- (^^/y^-^-) -iH-^y^Y 
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c i s-N — <kvvV-4- { [4- (yt^/V^fr) -1H-- fy^-;V-5 
m& : 2 3 2 °C 

mmm 625 

5 N- (trans-4- { [4- ^/U?-*) 

IfefeM 6 16 -Tr#7t trans-4- { [4- ^-/V^^) — 1 H — f 
— /V— 5 — T/V] Or**/\ ^n^fyj^ ^JPftiCjlWco 
10 : 2 0 1 ~ 2 0 2 °C 

6 2 6 

trans-4- { [4- (p< ^/V^->t) — 1 H — 4 — /V— 5 — Okl 

15 HJfe$!6 2 5T?#fcN- (trans-4- { [4- (^/V^T) -1H-^ 

. it 0 

m& : 168 — 169 °C 
mi&M 6 2 7 

20 t r a n s — N— ^^vVV— 4— { [4- (*7-A^3r) -lH-^y^;V 
-5 — f/V] t^rv'} ^P^M^T^V©-^^ 

(a) N- (trans-4- {[4- U^vV^-) — 1 H — 4 l/^^f—jV 
— 5 — f/V] t^ri/} i/? n^-^-yjiV) ^yXT5 K 

*WJ3 9 1 OMt$CTH^^4l\ fIM©^^L7h 0 fcfcU 
25 HJfS0»J 6 16 trans-4- { [4- ^;V^>t) - 1 H — f 

— 71— 5— f/V] ^i^^T$ >^^I^*4^ffiV>yt 0 

(b) trans -N-- <^vvl— 4- { [4— (^^/^^-) - 1 H-^f k 
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N- (trans-4- { [4- ^f-A^f-Hr) 

Sfe^L : 135. 5 ~ 1 3 6 °C 
IfeSfcM 6 2 8 

5 4 - (m^/t^^) -lH-f 5 -tf— ;Vfl5^ 

(a) 4- (rc^vv^-) -l-rh7t Kn-2H-t°7>-2-^;P-5 
- (T h7t Kn— 2H— tf^^— 2— -f /l^=3ri/) -lH-^^VWP©^ 
$c 

0 7 (b) ©^te^CTSJ&SrfTfct^ *iM©^#J^^ b7C c 
10 TcYcU th'J -7^^ h*ri/ \**m&fcm^*Lo 

(b) 4- (^^/^^-) — 1 H— W is&yf' — As— 5 — — /^©-p^ 
HIM6 O 7 (c) <D#fefcl31S£TR&*fTftV\ ^M<Dte^£r^J&U7c 0 7C 
7c U 4- (rc^-yV^^-) - 1 —"r f7t Kta — 2 H- t°7 7- 2 f /V— 5 - 

(xh^fc Kn-2H-t°7^-2— < >V$r*r*/) - 1 H — ils&^S— ^Wfr 
15 fuffiV^fCo 

: 1 1 6 1 
HJfe^il 6 2 9 

2- (c i s-4- { [4- (^^/l/^^-) fy^/- f/l/J 

v-^n^^r^/v) -ih — f y^yK-;v-i, 3 ( 2 H) -*J>Jr>(D 

20 

^»j6 i o<Dj?mz.mtx£ij&&ft?i:\,\ mm<D4k&vo&&mv-fc 0 tctcu 

6 2 8 "C#7c 4 - (rc^p^-^-) - i h — f 5 /V^jjfl 

^fflV^fc 0 

1 H — NM R (CDC 1 3 ) 6 ; 1. 26 ( 3 H, t, J = 7. 3Hz) , 
25 1. 73-1. 61 (2 H, m), 2. 29 — 2. 21 (2 H, m), 2. 
9 8-2. 8 6 (2H, m) , 3. 18 (2H, q, J = 7. 3Hz) , 4. 
28-4. 18 (1H, m) , 4. 67-4. 63 (1H, m) , 7. 19 
(1H, d, J = 9. 0Hz) , 7. 38 (1H, d, J=9. 0Hz) , 
7. 74-7. 68 (2H, m), 7. 87-7. 81 (2H, m) , 8. 2 
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3 (1H, s) . 

mmm q 3 o 

c i s-4- { [4- (^^-;V^^r) -1H — < l^^-J— }V- 5 — f /P] ^"^r 
5 (a) cis — 4— {[4- {^;V^^r) — 1 H — -f 1/ 'ifV—jV— 5 f 

6 2 9 "C#fc 2- (cis-4- { [4- (^/U^^r) - 1 f 
JV— 5 — T /^] sj-^v^} iX^n— =3rv^) - 1 H--f V-f ^ 1 , 3 

10 (2H) -i/^&WMl^m^^o 

(b) cis— 4- {[4- (^^/l^^^-) — 1H — i^/^V— JV— 5 — f 
/V] ^ a^-^lh^T $ ^ • — M^(D^£ 

cis-4- {[4- (rc^/p^^-) - l H--f l/*f-S— jiV- 5 --fVV] 
15 ->} V^a^^i^i/T5>'S^®^ffiV^fCo 
M& : 1 9 0°C 
H»»J 6 3 1 

c i s-3 - { [4- {a^^-jv^-ir) - 1 H f /V- 5 — f /W] ^=3f- 

20 (a) 2- (c i s-3- { [4- (^^/]/=?~?f) - 1 H — f 1^>> — 5 
-- f/Kl ^v^} v^n^^A-) -1H f y-f lsY-?V- 1, 3 ( 2 H) - 



»j6 1 0©MWi:tSJ£^V\ mffl©^^^^bfc 0 TcfcU 
WJ3 8 5 (b) -eifctrans-2- (3-t Kn^r^o^^) 

25 -iH-^y^yK-/v-i, 3 (2H) -V>3r^tmM®\6 2 8-C#7t4- 

(b) cis — 3 - {[4- (rc^/V^^) - 1 H— f y^V^V- 5 - ^ 

i*M3 8 i<D^mKmvx5ij&%?T?£\,\ mm(Dit^m^m\^tc 0 fc^u 
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2- (cis-3- { [4- (=^^/V^-$r) -lH-/fy^/-;V-5-^/w] 
yyn-^y/P) -1H — i y-f V 1 , 3 (2H) -v^y^ 

: 109. 5 — 110. 5°C 

5 ^|»!! 6 3 2 

trans-4- { [4- (^^/^^") — 1 H — y l/^^f — JV— 5 — f/l/J ^* 

(a) 2- (trans-4- {[4- (zc^V^^-) - 1 H — f^y-^ 
-5--f^] i^r'» ->^n^^>/;l/) — 1 H — y yy y Y—?V— 1 , 3 (2 
10 H) — S^yo^-JSfc 

MMW 3 2 3 ( c ) -<?#fc c i s — 2 - ( 4 - fc Kn^^ - l 

H-^y-fyK-/V-l, 3 (2H) -^yiMf!)6 2 8T*#fc4- (3^ 
^5^) - 1 H — f y^y*— 7V- 5 — 7^WM^m^^tc 0 
15 (b) trans-4-{[4- (=cJ-/\s^Jr) -lH->f^/-;V-5- 
-T/V] yy cr^drf-yy? y<£>^J& 

8 1 ©^ic2pCT^^^V\ *IH^^^^b7to fc*:U 
2- (trans-4- { [4- (^^-;V^-Jr) -lH-^^V-;V-5-f 
A-] ^y} -y^o^^r^) -1H fy^^K-^-l, 3 (2H) -v 5 ^" 

20 i/^m^m^^tco 

Bk/& : 157 — 158 °C 
6 3 3 

t rans-3- ( [4- (ac=P/y^-) - i Is^S—As— 5 — fVKl yr 

^rv-} yy u^^yT5 yO-^J5£ 
25 (a) 2- (trans-3 - { [4- {=r-=f-jV^^r) -1H — f y^V— /l^ 

-5 — f/i^] ^yj -y^DA^^) -ih — fyyyy-^-i, 3 (2 

H) - v^y©-^ 

Mt&ffil 3 2 6 ( d ) ^#fc c i s - 2 - (3-fc Kn^^ ta^dp -y/P) - 1 
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H ry-f i/K-/W-l, 3 (2H) -v ? tyiMi6 2 8t#fc4- (m^ 

/^^") - 1 H-y >-^7-/U- 5 -tf— 7l-^^^Mt/^c 0 
(b) trans-3- { [4- {^.*?->V=f-Jr) 

2 - (trans-3- { [4 - (m^/^^-) - i h — f Zsfflf— ?V— 5 — f 
/v] Jr^ri/} i/p n^^/v) — i H-y yy >- K-A— 1 , 3 (2H) — -JJr 

m& : 111~112°C 
10 3 4 

4 —zfu tf^i/- 1 H-y y^y-^- 5 -$-—jv(D^m, 

(a) 1 —t- h7t Kn-2H-t°7>- 2— f;W— 5 — (rf7tKo-2 
H- t°y V- 2 -y /l^^) - 1 H-y ls?*S— A— 4 -;3—7KD^j& 

SSf^B^T, - 7 8°C{;i:£^-C^I«ii 6 0 7 -C#7t 4 - yt2^e- 1 h =y 
15 t FD-2H-t 0 7>-2-^;l/-5- (r h7 t Kn- 2H- 1°7>- 2 

As^r^is) -lH-^y^/-;l/ (6. Og, 0. 0157mol) ©f h 9 1 
Ko77y (1 2 0ml) ffc 1. 5 7M-n-yf;V]J ^y 
M (12. 0 0ml, 0. 01 89mo 1) ^1 5»TlTUc 0 3 0^ v 
h ] J ^ h^-i/y$9^ (2. 65ml, 0. 0236mol) (DT f7t Kn 
20 (3 0ml) »5^|-CITL, #>o < 9 #M&L;fc„ 15«, It 

^(1. 98ml, 0. 0346mol) 15M0°Cm^T3 0% 

— MMlk7k^i7k (4. 46ml, 0. 0393mol) ©rh7t Kn77^ 
(20ml) 1 0 ^FI-elT U o < 19 Sffi.* T?#ffl. Lfc D 8 . 5 B#R0 

ft, M(c:3 0%-ii^Tjc^TK (4. 7 2mmol) £r«JL7h 0 1 5B#if , 
25 10 % -MEIItJcP^ h V y ^7K^lte J: ^fp^TK^^ bV y ^Tk^^D 

»7A^Pvh^77^- (^^^yyi^^c^nj-^tB) -eft^bfco 

- 2H— 1°7^- 2-yyv- 5 - (rh7t kp- 2H- t°y y- 2 -y/v^-^r 
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is) - 1 H — f Ts#-S—J\>- 4 -ir— A* ( 2 . 9 8 9 2 g , 4 2%) £r#fc 0 
(b) 4 - yn^v-- l-rf7t Kn-2 H- fc°^^- 2 — i )V— 5 - 
(7f7t Kn- 2H-lf7^-2 — r^^-^iX) -lH-^y^Y-;K7)^ 
S^#H^T. i^*3V^l-Th7t Fa - 2H- tf7 ^- 2— f/V- 5 
5 - (f h 7 1 Kn - 2 H - 1°7 2 -^;^^) -lH-^y^;i — 4 
(7 0 0mg, 2. 2 0mmol) ON, N-^fMMT^ K 
(7ml ) Itvfc, n-7°nt>a-^ K (2 5 7/t 1, 2. 6 4 mm o 1 ) N 
^gfeir^A ( 8 6 0 m g , 2. 6 4 mm o 1 ) Sr*Px.fc 0 2 B#HSJ#, Rfc^m 

io a-tj 7^7nvh^77^- (^^i^ ^/@^m^^^r^(±j) -e*fif3K U 4 - :7° 

n/K^i/— 1 — t 1 f7t Ko-2H-t'7y- 2 — fW- 5 - (fh7t Kn- 
2H-tf^V-2 — rVK^v-) -1H — (>?>r—A< (8 5 2. 6mg) £r# 

( c ) 4 stf dE^>- 1 H— r V?V—As- 5 -t>-^0^ 

15 ^t#H^T> m^m^X 4-^X2^^^- i t Jfp- 2H- t°7 

2 — (f h 7 t Kn - 2 H - t°7 y- 2 - 1 H — 

4 ># , S—A> (852. 6mg) C^nn^y (16. 5ml) h 
U7^tP|il (5. 5ml) SrJqx.fc 0 2. 5 H#H!fK BO&^SttMO^ UtK 
tlkt b V V&7kmWiX»p H= 7 £ U @^Sfe^^/VT?tttti bTCo rtbSr^tJBE«3fi 
20 LTWbfb/caS^ixy A^7A^P-r h^^^-f— (— =^>-/§»^ 

^-V-is-V V U 4 tf^ci/- l ^V^-A— 5 -3r—;\s 

(3 3 8. 2 m g , 80%, 2 g|5g) £r#7c 0 

IR (neat) cm -1 ; 3282, 2931, 1305, 1081, 8 
25 0 0. 

mmm 635 

4-— ha - 1 H-4 ispy—fr— 5 

MiSt#H^;T, - 3 5 0 c^*5v^-r##M 4 -e#rc 1 h— r i/#-s-A'- 5 

—;V (lOOmg, 0. 745 mm o 1 ) ©7t h^h V ^ (4. 0ml) MM 
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SiiTh7 7;^n*>-h (llOmg, 0. 7 8 3mmol) ©7 

± h - h y ;V (3ml) mWt& 1 0 ^tlTL, < «9 0 °C £ t?#ia Lfc„ 

/l^c— ^/n?y ^/K7l£?#i-U 4 — = hn- 1 H-^ l/*flf-A — 5 -Jr—;V 
(59. 8 m g , 45%) £r#fc 0 

IR (neat) cm -1 ; 3091, 1629, 1500, 1147, 9 
3 3, 7 0 2. 
10 HJfeM 6 3 6 

cis-3- [ (4-7°n /K^S/— 1 H — 4 ^^-/—JV— 5 — < /l-) 

(a) c i s - 3 - [ (4-y°P/K3-y- 1 H--f ^j?^— ;V~ 5 — fV^) 

15 ^*#ffl^T. 0°C^*5V^m»j6 3 4"e#^4-^°i3 2K=3^>- lH-^y 
^/-;l/-5-t-/V (1 OOmg, 0. 5 2 0mmol) ©rf7tKP77 
> (4ml) Fl/yx^/^y^y (164mg, 0. 624 

mm o 1 ) „ MMM 3 8 5 ( b ) "C#fc trans-2— ( 3 — t Fn^^ 
n^^vvV) - 1 H-^ >- R-A-- 1 , 3 ( 2 H) -ioj-y ( 1 2 8 m g , 

20 0. 5 2 0mmol) N v?^ 77°^ k>7y % ^;V*>y V^- F ( 1 1 3 ii 1 , 
0. 5 7 2mmol) &1JU^t± 0 3 0^f % ^?^#^U««#b7c 0 

25 h???**- (— ^r^V/I^az^-e^m) TlWMb7c 0 tfilCTfbtlfet 

ia-e^cjEai^ , # btL/tas ^ y ^ ^y^h^^ — ( y 

^;VA/y $J — JV-*& n n/fr/i/A/y yy — /ix (10/0-7^-77^) 

tB) TiSt, cis-3- [ (4-77 > r2^°^->--lH— f 7-^y-/P-5-^ 
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;V) Hr*r*/\ P^fyT^ (8 2. 3 m g , 5 5%) £#]/fc 0 

(b) cis-3- [ 1H — fy^ N /-;l/-5 — f/V) 

m^mmuT, m^m^xc i s - 3 - [ u-^n/Kdfv'-iH— r 

5 ^—Sls-5-4M ^-=3f-i/] ^D^fVT^ (82. 3mg, 0. 284 
mmol) CO^^y— /U (2ml) fgffltiZ.^ lM-i^-^xf/H^T/l' (3 
4 1 /i 1 , 0. 3 4 1 mmo 1 ) Sr$iTLfc 0 1 B#P«, ^JB§*i&U#bttfcB 

cis-3- [ (4 1H — f is^S— jV— 5— f/V) 3r*riS] is 
10 ^n^fy7§y-Si! (7 6. 8mg, 8 3%) £r#/fc 0 

IR (neat) cm -1 ; 2939, 1508, 1228, 1147, 9 
3 9. 

mmme 3 6 (D^m^m\^xRjt^n^\ uTi^-rmmme 3 1 <D\\^m 

b/c 0 fcfc U fcfi^Jgf4^^»!i 3 2 3 ( a ) "C#fc t r a n s - 2 - 
15 (4-tKP^^n^>^) -1H — f y^f >-K-A— 1, 3 ( 2 H) - 

6 3 7 

c i s-4- [ (4-^u^^rv-- 1 H--f /W- 5 — f/V) 

20 1 H — NMR (DMSO-d 6 ) 8 ; 1. 01 (3H, t, J = 7 . 4 

Hz), 1. 6 0 (2 H, m) , 1. 70-1. 86 (6 H, m), 1. 
91 (2H, m), 3. 08 (1H, brs), 4. 24 (2H, t, J = 
6. 5Hz) , 4. 29 (1H, m) , 7. 09 (2H, s) , 7. 90 
(3H, brs), 8. 09 (1H, s), 13. 00 (1H, brs). 

25 mmm 634 (D^m-m^xK}t^n^\ uTK^i-mmm 6 3 8 <n>\\&m 

HifeM 6 3 8 

4-^ y^n/K^S^- 1 H — T isff-S^- A*— 5$ — 

1 H — NMR (DMSO-d 6 ) 6; 1. 25 (6H, d, J = 6. 2 
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Hz) , 4. 63 (1H, qq, J = 6. 2, 6. 2Hz) , 6. 97 (1 

H, d, J = 8. 8Hz) , 7. 01 ( 1 H, d, J = 8. 8Hz) , 7. 

89 (1H, s) , 8. 49 (1H, s) , 12. 78 (1H, brs). 
^Ijffil?!] 6 3 9 

5 c i s-N- {4- [ (4— 1 H-^^V— /V- 5 — i ;V) 

SSt#B^CT, 0 °C(^*5I/ ^Sfe&fe#!l 4 10 t#t c i s - 4 - [ ( 4 — ^ 
-lH-^y^Y-;v-5 — f/U) jr^ri/l ^n^lh^T^^'iSBfetfi (1 
0 Omg, 0. 3 5 5 mm o 1 ) <DT h7tKn77>' (4ml) g*?Rlz: N h U 
10 xf-;V7?y (4 9. 5 /z 1 , 0. 3 5 5mmol) ^^^7t-^ 
9 xl y K ( 2 8 At 1 , 0. 362 mm o 1 ) n n ^ ^ (2ml) 

SrJgfTUfco 3 0^ SS}-#£Lhyxf-;l,7 5y (0. 3 5 5 mm o 1 ) 
^ii^JPbfCo 2R#W&, Mfc h U^Vl'TS > (0. 3 5 5mmol) 
. (0. 3 5 5mmol) £^Pbfc 0 2I^W^ HiS 

c i s-N- {4- [ (4— ^^VV- 1 H— f y^/- A— 5 — f/V) ^-^v-] 

^ ^ U* (3 1. 7 m g , 2 8%) £r#fc 0 

IR (neat) cm^ 1 ; 3 2 4 9, 2 9 3 3, 1 5 0 8, 1 2 9 8, 1 
20 1 5 5,9 4 5. 
MMM 6 4 0 

c i s-3- [ (4--T y^a/Jf^^- 1 H — f Zsjf*S— A*— 5 — f/V) 

(a) c i s-3- [ (4 yyn/K=¥ >>- 1 H — f ^#9— JV— 5 --f 
25 /I') tf-^v] ^^n^ty7 5^©^ 

73r7> (1 5 5mg, 0. 61 4mmo 1 ) © (4ml) Wfi&fcs M 

MM 6 3 8 -e#fc 4-^y7°n stf^r i/- 1 T fr— 5 /V (118 

m g , 0 . 6 14 mm o 1 ) N ^MiH 3 8 5 ( b ) "C#fc trans-2- (3 
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-tKo^'Wn^^) 3 (2H) 

^ (lOOmg, 0. 4 0 8mmol) Sr*[l^ N 1 0 0°Ct bfc D 4. 5 R#IWgU 

tilt^Mz 3 o %- y f;^7 5 y — /HgsfKSrJp*., 3&iE bfco 4 h#Pb! 

p p ^ 7 c a $ ;—?V ( 1 %- T y^E — T 

10 7k) T^m) till, c i s-3- [ (4-^y^n^v/-lH-^f^y 
— /^-5— f/V) ^-df-V] pr-.^-1h>T5 ^ (7 1. Omg, 6 0%) £r# 

fee 

(b) c i s-3- [ y^aaK^V- 1 H--f A>~ 5 — f 
71-) ^-^ri/] p^^IOT 5 > • i^tto-g-^c 
15 s*#B^TF, ^J^V^Tc i s-3- [ 

1^;/— 7^- 5— ^/V) tf-^rS'] ^P^fy/^y (8 4. 3mg, 0. 2 
8 4mmo 1) O-f V -fn — 7V (2ml) fg&L^ lM-SS-^xf/H 

—tVI' (3 5 0 // 1 , 0. 341mmol) &M~FL>fc 0 1 MJHft*gL 

#pDtLfcas^^Pt^^7v-e B s B *f, bSflcSr^^f-^-e y ^/i-y 

20 »Lc i s-3 - [ (4 — fy/P^y-lH — 0-^-/^-5—^/1') 
ttis] n 5 y • (70. 1 m g , 74%) £r#fc 0 

IR (neat) cm -1 ; 2 9 3 7, 1 5 0 8, 1 2 2 7, 1 0 8 7, 9 
2 8. 

mmme a o©Mt?ctKjs^f*v\ siTi^-$-mMM6 4 1 <o\\&m 

25 Sr^J5fe bfc 0 fc«L, W^JISH^IIJ&^J 3 2 3 ( a ) -C#7c t r a n s - 2 - 
(4-tKB^>^BA^) -iH-^y^vK-;v-i, 3 (2H) - 

^Jfefll 6 4 1 

c i s-4- [ (4 y^n/K^v-- 1 y^y— 7V- 5 --T/V) ^ 
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->] ft n^drf->-T 5 >- • W&M. 

IR (neat) cm -1 ; 2935, 1506, 1228, 1083, 9 
3 9. 

MMM 6 4 2 

5 c i s - 4-^^vV— 5 - [ (4-tfn V 1 — ( jV*/jr ^ 

->] -iH--f^/-;v £5£]>* c i s-4 ( 

y*~ 7 y_ 5 -^f/v} ^r^i/) 75 7) ^ ^— 1 -t-^O-g- 

(a) cis-1- {4- [ (l-7W-4-^f;P-lH — fy^Y- 
10 A— 5 — f /P) $r**sl >^ n^^v'/v} t°n y Vz/~ 2 , 5 - *yJrl/(D^i& 

^*#H^T, ^fi^*5V^XO^M?!l4 1 0"C#VS: c i s-4- [ (4-7^ 
;V- 1 H-^ •y&ir—fl'— 5 — ^f/V) 5 >- • i^±£ 

(2 8 2mg, 1. 0 Ommo 1 ) <D h/l^V (6m 1 ) ftSfci^ ftfcfc=3>^Bfc 
(105mg, 1. 05 mm o 1 ) „ h V xf^7 ^ (2 7 9/tl, 2. 00 
15 mmol) ^M, IHLfc 0 5. 5 Bfffl^ S^^^r7X» LM^^/P^ 
tttUU7t 0 r^^«jE»«U#^tL7taSOgf^^7P (4ml) Sgtf£fc N Sfrffc 
Tir^yv (2 1 4 // 1 , 3. 0 0 mm o 1 ) 10 0°Cttfc o @#:^#f 

ffibfcfc&v^^/VJJvl^T^ K (2ml) ^rJP^fCo 2 B#P*m Ki^^^Tk 

20 A^P-?f^77^- (^^^V^^^/V^tt!) ^ItS^U c i s-l- 
{4- [ (l-7tf;V-4-^^-lH-^y^ A—5-^/v) ^ 
n^vvW tf a U v^- 2 , 5 -i?^ (12 3. 7 m g , 33%) 

(b) c i s - 4-^^/V- 5 - [ (4- t°a y 1 ~4 ;V*y? n-^v- 
25 /^) ^=¥^] -1H — < te^Xf c i s-4 ( {4-^;V-lH 

— fy^/- /v-5 — rVW ^-dfv) t^n^s/vM T^y) -f#^-\—-ir 

SHf#H^T\ 0°C(^^Tc i s-1- {4- [ (l-T-fe^-4-^^ 

A— l H-- - f 5 Hr^yl n-^^/W t°n y 2 , 
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5 — *?$rls (500mg, 0. 311 mm o 1 ) (D* $ (3ml) s T V 

7tKo77V (3ml) 2 8%-^ b V ( 6 4 n 1 , 

0. 3 1 lmmo 1) ^P^7c 0 1 0^#, Rfa^M^m^ikT l*7k 

5 Si©7f7tKo77y (4ml) TK^hU f^7/l/^^ (4 

7mg, 1. 2 5mmol) ^TJPx., M^Ufc 0 4 0#TO, 7j<. 2M-7fcSWb^" 

7K<7)jni^Jn^., b^>ilbfc 0 a^iteMtu-t 

. ;^pn^V^^7- /V (1%-TV^^TTk) T??gfcH) Trffi^U, 
10 c i s-4-^^/V-5- [ (4 - tftz y v 5 ^— 1 —y(;V^^ u^^is/U) ^-df 
- 1 H— f Isjfi/' — /P- (59. 6mg, 64%), cis— 4 ( { 4 — 

— 1-^—71^(15. 4m g, 16%) ^#fc 0 

IR (neat) cm" 1 ; 3 1 5 6, 2 9 4 3, 1 5 1 4, 1 2 2 2, 1 
15 0 9 5, 9 5 1. 

6 4 3 

4 -^E7V* V is— 4 — f/V- 1 H — f Isf-S—A'— 5~$-—/l/(D&f$ 

(a ) 4-^71^* y 1 — fs ^ t Kp-2 H- t"7 ^— 2 f /U— 5 - 

(t- h^k Kn- 2H-t°^^— 2— T7^=¥-» -1H — { >-?^—/l'(D^!& 
20 fi*#H^Ts "MmXC&^XgMMG 0 7-C#7t4-^n^- 1 -T b7t K 
n-2H~t°^>'-2--f7^— 5- {T h^t Fn-2H-t°7^-2— T;^ 
-lH-^^y*-;V (3 9 5mg, 0. 0105mol) O^fy 
(80ml) fetyt\Z.^ ^tjvy (1. 10ml, 0. 0 1 2 6 m o 1 ) N 

(^-^ri/v ? -2, l-^j: — Vy) tf^ (v^rc—yl^;*^ >-) (2 2 6mg, 
25 0.4 2 Ommo 1 ) , j- h V V J*- t h^rV K (1 . 4 1 g, 0. 014 
7mo 1) , fy^ (^7^1l7>7tF7) is? J* (0) -^n D /t 

7VA (2 17mg, 0. 2 10mmol) *MtL^ SlMLfco 2R#M& % Mi^^ 
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M T'tSL, 4-^/v*yy-l-Th7t Kn-2H-t°7^-2 — i ;l>— 
5- (rh7t KP-2H-t°7V-2— f;^^^) - 1 H-^f y^y-yP 
( 2 . 4 2 6 7 g , 6 1%) <H#fc 0 

(b) 4-^E-/W^y 4--f /I— 1 H-^>-^y—/U- 5 — /KZ>g*JEtfc 
5 ^t#H^"K liat'^^t 4 - U y- 1 - f h 7 t Kn - 2 H - t°7 

(rh7fc Kn-2H-k°7y-2 — f/V^^) — 1 H — 
-f Is&V— /V (2. 4267g, 6. 43mol) ©7^ PP^?y (50 

m i ) mm-, h y ^/v^g^ (12. 5 m 1 ) ^ox./c 0 3 Bo^m 

4-*;V*!Jy-4 — f/l^- 1 H--f ^i^y— /V- 5 /^ (8 8 2. 4mg, 
6 3 %) <H#fc Q 

15 1 H — NMR (DMSO-d 6 ) 6 ; 3. 15 (4H, m) , 3. 7 7 
(4H, m) , 6. 95 ( 1 H, d, J = 8 . 8Hz) , 7. 08 ( 1 H, 
d, J = 8 . 8Hz) , 8. 06 (1H, s) , 8. 24 (1H, s) , 
12. 7 9 ( 1 H, s ) . 

mMm & 40 (a) <D^m<imcxBL}&&ff?£\,\ siTi^-tmMM6 a a, 

20 6 4 5 (D\Y^m^WL bfc 0 tz.fi. U m^m^MM^i 6 4 3 T*#fc 4 
y v_4_^yv_ 1 f >^y— 71/- 5 /P£r/B^7fc 0 
ittW 6 4 4 

c i s-4— [ (4 U y- 1 H-^ ^^/-/V- 5 -^/V) 

25 IR (neat) cm -1 ; 2941, 1495, 1219, 1113, 9 
3 7. 

MMM 6 4 5 

cis-3- [ (4-^*yy-lH — — ( JV) Or**y\ > 
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IR (neat) cm -1 ; 2 9 3 1, 1 5 0 6, 1 2 2 0, 1 1 1 1, 9 
3 0. 

MMM 6 4 6 

{c i s-2- [ (4-7*^7^- 1H— f^V— JV- 5 (M sh^f] 

5 u^^isM ^^VT^M 

(a) trans — 2— [ (2-t Kn^rv'y'^n^v'/V) 7< — 1H 
— f y-Y ^ K— fr— 1 , 3 (2H) -x/3rl/(D^$t 

^*»ffl^T, O^joV^Ozk'lSt^y f^7;K = ^A (1. 2 1g, 0. 
0 3 2 0 m o 1 ) COT h7t Kn77> (15ml) t rans-2-iX 

10 T/^t;^ ( 1 . 0 g, 7 . 9 9 mm o 1 ) COT h7tFo77>' (10 

mi) mwt&'MTi^, MiMvtco Rit^m^, 2M-7kMit-r h y 

/^-T/V (9. 5 9ml, 9. 5 9 mm o 1 ) ^JPx., MBE}ft|gLfc 0 Sfit 
^XM^^m<V-fcm& (30ml) Kvm* V ^ A (l. 99g, 0. 014 
15 4mo 1) , xh^f^/V/f^7W5 F (1. 9 3g, 8. 7 9 

mmo 1) e0ifc o 1 5 B#PB^ KJ£i§$f£r7M;i^ U^gl^^/^rtffi U 

7J <7VP77 l=r-sr h^:7^— (-^=3p^ V/g^^^/V-r^tH) l?3)t$g U 

trans-2— [ (2-t Fn^rv'v'^ n^v'/P) 7< — 1 H — 4 

20 ^K— 71^-1, 3 (2H) -v^V (1. 1 7 3 6 g, 5 7%) £r#fc 0 

(b) (cis-2- [ (4 -7<^-lH-^ ^^^—7^-5-^71^) ^ 

mMM6 4 0 (a) ©77feid^CrSi^^f^o7t 0 ThfcU m^WM^MM 
#!]4 0 2 T'#fc4-^^- 1 H— f >-yy— 7V- 5 /P&iBV^o 
25 1 H — NMR (DMSO-c/ 6 ) 6 ; 1. 2 4-1. 8 5 (1 1H, m) , 
2. 40 (3H, s), 2. 69 (2H, m), 2. 03 ( 1 H, m) , 2. 
2 7 (1H, m) , 2. 7 0 ( 2 H, m) , 4. 5 9 ( 1 H, m) , 7. 
21 (1H, d, J = 9. 0Hz) , 7. 25 ( 1 H, d, J = 9. 0Hz) , 
7. 9 8 (1H, s) , 1 2. 8 1 (1H, s) . 
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MMffl 647 

trans-2- [ (4 ^/V- 1 H — < ls?*S— A*- 5 — < )V) Hr*c 9 S\ f 

(a) cis-2- (2-fcKD^>i/^a^^) -lH-^y-f^K- 
'5 /V-l, 3 (2H) -^VCD-^j^ 

n!)^y*^^^ ^driJ-^yV^-a*^^^— h (3. 7 7g, 7. 3 1 
mmol) ©7f7tKo77^ (10ml) iSflSclC 7 $ JUWrt S * ^vVcc;* 
=T)V (1. 3 1g, 7. 3 1mmol) iN, N-^V^n (1. 
10 7 2m 1 , 7. 3 1 mm o 1 ) Of h7tKo77^ (10ml) £\ 1 

5£feg-e?iTL-fCo 4 0M, c i s-2-757^7n^t7-;i"tii 
( 1 . 0 g , 6 . 6 5 mm o 1 ) t hV ^JVT % Is ( 1 . 01ml, 7. 31 
mmo 1) ©f b7tKo77^ (1 0ml) ¥&WiK, %KMM bfc$«£r&$o 
< ?)STLt 0 3B$Wffe, h/l^o^/i^^ (3 5mg) ^Oi, 

15 b/t 0 5^w^, yjcSrin^-iafnTK^b^ h y ^7.ki§te#u i^sta^^-e^ 

SS>'!)75W7^7n-7f7 , 77^- Bn*M/SffifK" 
ItEB) Tffgau cis-2- (2-fc Kn^r^v^n-^vvV) -1H — (V 
20 -TV /V- 1 , 3 ( 2 H) - V ( 1 . 5 7 4 6 g , 9 7%) £r#7c c 

(b) trans-2- [ (4-^9vV-lH — f /U- 5 /U) 

»J6 4 0 (a) ©^fcJpCTKJfcSrfrfcofco fcKU W^JE^-fc^Sfe 
#1J4 0 2 1?#fc4-^^- 1 H-4 >fr*S—A>- 5 -rf— 7V£r^Wc 0 
25 IR (neat) cm -1 ; 3161, 1508, 1219, 1092, 9 
4 1 . 

MMM 6 4 8 

{trans-2- [ (4-^f;V-lH-^^^V-/V-5-^/V) ^v-] 
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(a) cis-2- [ -1H — f 
F—Sls— i , 3 ( 2 H) — &*ls(D<&'& t 

lifitT^ ^i&fcl&V^T© 2 -T 5 J * f-Asf* • 
(250mg, 1. 51 mm o 1 ) ©zkfcSSft (4ml) {d % ^Bfe# U t> A (37 
5 5mg, 2. 7 2mmo 1) % xf^M'^7^W^ F (3 6 4mg, 
1. 6 6mmol) ^Px.7c 0 3 f?#F«, R)fc$$m&7kte& XM^k^^X^ft 

^i/^»7A^p-7h^77^- {^^-v-is/wm^^x-mm) xmu 

U c i s — 2- [ (2 - fc Kn^f^ n^^vvv) <5vl/] -1H — {y-f 
10 >-K— 7V-1, 3 (2H) -v^V (2 9 1. 6mg, 7 5%) £#fc 0 

(b) {trans — 2— [(4-^ 1 H f y^^—fr- 5 — i /V) 

WJ6 4 0 (a) (D^&^CTH^^ff^ofc 0 fcfcU ^WMl^mM 
m 4 0 2 -e#fc 4 — ^ 1H-^ ^&-/—;\>— 5 -^—A-SriBV^,, 

15 (c) {trans-2- [ (4-^f/V-lH-^f^Y^-5-^;V) 

Sf^HMT^ ^a}-*5V^T {trans-2- [ (4-^^vP- 1H — < 
y*—;ls- 5-4;^) v^n-^-^W (5 3. 8mg, 0. 

2 0 7mmol) CO 2 — Zfxi/^J • — /V (1ml) Wifcfc, lM-H—^^V 
20 J- A" (2 4 9 ^ 1, 0. 2 4 9 mm o 1 ) &l3tix.fc 0 1 B#M, KJfc^fe 

{trans-2- [ (4-^f/V-lH — f I/-*?*/— JiV— 5 — f ;V) t^fv'] 
v^n-^vvW ^^•/^T^^-^^it (4 9. 4mg, 8 1%) £r#fc 0 
IR (neat) cm -1 ; 2 9 2 9, 1 5 0 8, 1 2 5 9, 1 0 8 0, 8 
25 10. 

MfaW 6 4 9 

{ t r a n s - 3 - [ (4-^^^- 1 H — < Is?-/— )V~ 5 — f yV) Hr*r*A 
(a) 1 -*sTS 1/9 n^rtf-V- 3 -^-^O^j^; 
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^*#BfiT\ mm^^X2-^^u^-^>- i -Jris (5. Og, o. 

0 5 2mol) ©15%-N, N- ^*;VA7 5 K^KflSSft (60ml) ^ N 
^-fbT^-^A (4. 1 7 g, 0. 0 7 8mo 1 ) , i/TlsfcX V V J* (6. 
77g, 0. 1 0 4mo 1 ) &Mx., 10 0°Ct bfc c 3R#|W&, K^M^tK 

"ClMSk 1 - ^7;^n^tV- 3 (3 4 5. 

4mg, 5. 4%) <gr#7t 0 
(b) c i s — 2- [ (3-k Kn^r^^P^y'/V) p< ^yV] — 1 H — f 
10 y-f ^ 1 , 3 (2H) 



I*#HMTs ^?E.^*5v^-c i - v/y v-^ u^^f-^- 3 (10 0 

mg, 0. 8 12mmo 1) ©rh7tKn77> (2ml) *SftD 
^7A7/1/^7A (92mg, 2. 44mmol) &1JU^ it^bfc 0 5 B#P B 1 

15 lM-ti-^xf/Vx-r/V (9 74/t 1, 0. 9 7 4mmol) £r;bn£_fc 0 
r^^MBE««bT#bnfcM«7k^ (4ml) iC^I&tClTl&Hfe;*/ y <7A 
(2 0 2mg, 1. 4 6 mm o 1 ) x x h^^;l/^^7^;K $ K ( 1 9 6 
m g , 0 . 8 9 3 mm o 1 ) % Ti? h ~ h y /V (1ml) ^P^fc Q 2 1 B#|HJgU 

(.^^ymst^A^-vmm) xmm u y * 7A^nvf^ 

:7V - (^pn^;^/S|if;Kfai) tflHHU c i s-2- [ ( 3 - fc 
Kodrv'^^P^^;!/) — 1H-- f V^^Y— /V— 1, 3 ( 2 H) - 

(8 3. 5mg, 4 0%, : f7^=12 : 1) £r#fc 0 

25 (c) |trans-3 - [ (4-^f^-lH-'fW^-5-^) 

»I6 4 0 (a) ©^SfelclpiCTKJE&Srff^ofeo fcfcU m^mW^MM 
#114 0 2 -C#fc 4 5vV— 1 H--f istr-SSls— 5 /l^ffll^Co 
1 H — NMR (CDC 1 3 ) 6 ; 1. 04 ( 1 H, m) , 1. 26 (l 
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H, m) , 1. 4 7 (1H, m) , 1 . 5 9 ( 1 H, m) , 1.7 4-2. 
10 (5H, m) , 2. 5 1 (3H, s) , 2. 5 5 ( 2 H, m) , 4. 
54 (1H, m) , 7. 11 (1H, d, J = 9 . 0Hz), 7. 23 (1 
H, d, J = 9. 0 Hz), 8. 02 (1H, s). 
5 MMM 6 5 0 

{c i s-3- [ (4-^f;l--lH->fy^ /V-5-^/V) ^df^] 

(a) c i s-3-^ b^r->->^ P^ty*;VjK7; K *5J;U? 
t r ans-3-^ o^ti/*/l/^7^ K©"£j5fe 

10 m*#H^,T, mmz.$$\t^X 3 - * heists? u^af-i/AsJjA'tfl'&t (1. 0 
g, 6.3 2mmo 1 , : V^ = 4 : 3 ) (D h/l^^ (20ml) 

(902mg, 7. 59mmol) £r#P;t, 5 Ot £ Ufc 0 2 
B#F*m ^^fcofcfc&N, N-^f^^AT^ K (41) &lN7tfc 0 1 
9#ram, ^*Htb#e>^2KS©^nn*^A (2 0ml) mwt&, muKx 
15 ifD7^7-^nu^A« (15ml) (CtKTb/c 0 1 9I^Wt % SiS 

^n^fy^T^F (3 6 4. 1 m g , 3 7 %) *5 ill t r a n s - 
h^v/i/^n^^rih^/V^T? K (2 6 1. 3m g, 2 6%) 
20 (b) trans-2- [ (3-^ h^^P^^V) -1H- 
^y^yK-^-1, 3 (2H) -S^VO-g^ 
iftM6 4 9 (b) O^fe^^CTSJ^Sr^fT^ofCo 
(c) trans-2- [ (3-t Ko^rS'S'j? P^^rv-^) ^^V^] - 1 H 

-- f y^yK^v-i, 3 (2H) -v 5 ^ 

25 ^3H#ffl^T\ -4 0°Ct*5V^T trans-2- [ (3 — ^ h^f n — 

=*riWV) -lH-'fy^VK^-l, 3 (2H) -v^^ (10 0 

mg, 0. 3 6 6mmo 1) ©^PP^^y (2ml) 3>)ftth!j 
7A (2 4 7mg, 1. 6 5 mm o 1 ) ^15-^7^-5 (32 7/tl, 1. 
6 5mmol) ©^aa^y (2. 7 m 1 ) ?#r$£r^o < «9 iT bfc 0 10 
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lM-f!)7'n^7V-^nn^« (l. 10ml, 1. 10 
mmo 1) mTL>fc 0 1 B#^#, IMt#?fiL2. 5 H#F^^ 0°C £ Ufc 0 £ 

5 ^7H?^m) Ls trans-2- [ ( 3 - t KndfV>^ is As) 

*J-;V\ -lH-fy^fyK-/Wl, 3 (2H) (6 3. 2mg, 6 

7%) Sr#fc 0 

(d) {c i s-3- [ (4-^f;V-lH-^y^v-5 — f/l/) ^ 

io wj6 4o (a) ©^{d^cr^srfr^ofco fcfcu iMmwM^mm 

00 4 0 2 «4 1 H — { l/*?-J—A>- 5 7V^j£Wc 0 

(e) {c i s-3- [ (4-^f;WlH — f ;V~ 5 — |W) ^ 

iSfiM^ ^J&fc^T {c i s-3- [ (4-^f;WlH-^y^ 
15 —71/— 5 — ^^vO ->i7 n^df-v^/b} ^f-;l>7 5y (2 5. 8 m g , 0. 
0 9 9 5mmol) <D 2 -7°n J —jV (1ml) mWi^, lM-t|-^f 
;^x-r;v (119/il, 0. 11 9 mmo 1) ^i}U^.±o 1®?W&, 

{c i s-3— [ (4-yf;V-lH^^V- 5 --f/k) tf-df->] 
20 o^^S^W ^ ^7VT 5 V • (2 1. 8mg, 7 4%) £r#fc 0 

'H-NMR (DMSO-rf 6 ) 8 ; 0. 93 (1H, m) , 1. 11 
(1H, m) , 1. 2 8 (2H, m) , 1. 6 7-1. 7 8 (3H, m) , 
2. 02 (1H, m) , 2. 1 1 ( 1 H, m) , 2. 37 (3H, s) , 
2. 69 (2H, m) , 4. 03 (1H, m) , 7. 14 (1H, d, J = 
25 9. 0Hz), 7. 26 (1H, d, J = 9. 0Hz), 7. 86 (3H, 
brs.), 8. 01 (1H, s). 
MMffl 651 

trans-N— {4- [ ( 1 —Y^f-As— 4 — ^ ^~/V— 1 H--T Is^S^-JV— 
5 — f 71^) ^-^ri/] ->i7 ct^^rv^^} — N, N— f;I/7 5 XD^$L 
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Sfif#K$lT\ mU^m^XmMWH 1 2-C#t t r a n s -N, N-v^ 5=- 
/V-N- {4- [ (4 - ^ f/v- 1 H->f 5 

n^>/W T^O-tSU (lOOmg, 0. 3 2 3 mm o 1) ©N, N — 
i?* f-A'ifcA'&T 5 K (2ml) h P xf/l/J ^ (112/z 1, 0 . 

5 8 0 7 mm ol) i^fbTir^/V (25. 2/tl, 0. 355 mm o 1 ) 

ft a immk, ^^fcMJx^/I/T^y (0. 4 2 Omm o 1) N i^fbTi?^ 
(0. 3 5 5mmol) £r#Dx:fc 0 2 ^f||, M^^tM-^- a a 

10 tti) -efiL, trans-N- {4- [ (l-7tf^-4-^;V-lH- 
^ 1/$?^— ;V— 5 — ^J>V) ^-s^ri/] >^ n^^r^M — N, N-^W^y 
(20. 1 m g , 20%) £r#fc 0 

IR (neat) cm -1 ; 2 9 3 7, 1 7 0 5, 1 5 0 8, 1 2 5 2, 9 
3 5, 8 14. 
15 MMM 6 5 2 

7^7V trans-5— { [4- is? u^^>vKl ^df 

v-} -4-7^/1— 1 H — f A— 1 -^/V^v'W— 

^Sf#B^T\ 0°C^*5V^T^»!l4 1 2-e#fc trans-N, N-v^ ^ 
71/— N— {4— [ (4-^f/l/-lH — f>^-/V-5-^^) ^^ri/] 

20 n^;H 7^©-M (lOOmg, 0. 3 2 3 mm o 1 ) (DT±\>> 
(2ml) mm^., h V ^=3~/VT 5> (135^ 1, 0. 968 mm o 1 ) % ? 
a a afBfcp* (37m 1, 0 . 4 8 4 mm o 1 ) ^ip^u 1 5 
Ufco 1 H#P^#, £ b MJ 5^(0. 6 4 6 mm o 1 ) N ? n n « 

7^/^ (0. 4 8 4mm o 1) SrAD^fc 0 1 B#^#. ^ n a /Jv^A (2ml) £r 

25 ^Px.fc 0 £b^3B#M#s K^^Srl&fP^TK^U^aa^A-etttBL, 

U pi^/U trans-5- { [4- (^f^7 5/ ) Is? n-^vvl/J ^~ 

- 4 - 1 H-^ y^Y^- l w f (38. 7 
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m g , 3 6%) Sr#fc 0 

1 H — NMR (DMSO-rf fi ) 6 ; 1. 2 2- 1. 4 7 (4H, m) , 

1. 84 (2H, m) , 2. 05 (2H, m) , 2. 21 (6H, s) , 

2. 26 (1H, m) , 2. 39 (3H, s) , 4. 00 (3H, s) , 
5 4. 1 7 (1H, m) , 7. 38 ( 1 H, d, J = 9. 0Hz) , 7. 85 

(1H, d, J = 9. 0Hz) , 8. 48 (1H, s) . 
MMffil 6 5 3 

{c i s-1— [ (4-^f;V-lH-^y^/-/V-5 i As) 

10 (a) J-J-A^ c i s - 3 — * h^Ssi/J? n^^-^ly^j jV~^^-Z/U— V $3£. 
XI ^J-As t r ans-3-^ f^^n^tV^^^k-b©^ 
t^fH^T> -5°C{C*5^-C^^y— JV (3 0ml) KMA^^T—^ (11. 
3g, 0. 0948mol) £ 2 0#fl>»tT *3>o < 9 iTLfc a 1 5M, 3- 
^ hdr^V^ n^^v'/V^/V/K^gg (5. Og, 0. 0 3 1 6 m o 1 , : h 

15 7^=4 : 3) (D ^- J ' /l^ (3 0ml) jgjftSr 1 5 ^WCMT bfc 0 2. 

u^^ruTh???*— (^*ry-i//mwt^-^As-t:mm till, 

20 c i F^^n^fy*M>^i/^f (3. 0673g, 56 

%) *5«t^^V trans-3-7^ h^f-^v'^ a^^^/V/J^v-- 1^- h 
( 1 . 5 8 5 9 g , 2 9%) £r#fc„ 

(b) ^^vV 3 — h=^V— 1 ~pi =3-;V*y<y xz^^y-yJjjVTf^UU— Y(D 

25 Sfff#H^n^ - 7 8°CJ;i*3V^^?M- c i b^^^n^f 
^/V/K^i/W- h (1. 80g, 0. 0105mol) ©Tf7t Kd77^ 
(36ml) Mt2M- y y/n tVKT 5 ( 7 . 32ml, 

0. 0146mmol) ^15»tTlTLt 0 3^fK#, 3 ^vV- (4 . 

45g, 0. 0314 mm o 1 ) ©7 f7tFn777 (9ml) jgfftS: 2 0 
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5 h ( l . 8 9 8 5 g, 9 8%, 4:1 ©^'I4f«^) £r 

(c) trans — 3— ^ b^v"— 1 — * ^A/i/P n^^riJ-^^/V/}?^^©^ 

S*»ffl^Ts ^amjsv^-c^^V' 3 — ^ h=¥iX- 1 —t^jVls? n^^ih 
10 ^^77V^^->1/— h (1. 9835g, 0. 0 1 0 6 m o 1 , 4 : 1 ©jS-g^fc) 

/V (16ml) l^fe, 2M-*iWby ^-^zK^ (16. Oml, 
0. 03 19mol) Sr*DxL7t„ 1 B#fH^ 5 0°C£b7fc o & £>ic 3 B$fia^ N 2 
M-Tkift-fby^^ATkaSSft (0. 02 13mol) ^M^tz. 0 1 R#|ffl3L 

Ue-feglf* trans- 3 h^-is— 1 — * ^~;V-y^7 n^^r^l/jd yW^Vfife 
(1. 17 8g, 6 4%) , 5WtUci s-3-^b^y-l-^f;V 
S/^p^fy^Ji?^ (4 6 9. 2 m g, 2 6%, 3 3 %— t r a n s — 3 
20 b^v^- 1 - ^f;i-7^ P^fy*Myi©?^» &#fc 0 

(d) trans-3-^ b^r->- 1 -^f;^>^n^f y^M*T5; K© 

S*#H^T\ ^iaid*3V>T t rans-3-^ h^rf— 1 J~)V-y? xi^ 
=3rfy*M>t (4 7 0mg, 2. 73mmo 1) ©h/Vx^ (10ml) § 
25 Mi\tf-3r=-A' (3 9 0mg, 3. 2 7 mm o 1) N N % N-i^^^/^/U 

(41) SrADx. N 50°Cibfc o 6B|f^ lOOtiLfc, ££>fc:i 
R#|«#L mt^=-;V (1. 6 4mmo 1) SrilflPLfco 2 &#f?fl^ MJE*«L 
#fj|lfc»^nn*M (10ml) IgttSr, ^ja^Tfi&fPT^^T-^ 
natfvW^flfc (10ml) CSTlfc. 2B#H^ 5 0°C£Lfc o 9f$^ 
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If® U trans — 3-^h =3rV— 1 — ^^vl/S^ n^f y*;P/}?7 5 K 
(3 8 9. 8 m g , 83%) ^#7t c 
5 (e) 2- [ (3 — ^ b^r^- 1 -^^vW^ P^^r^V) ^ ^/V] - 1 H- 

^y-Y^K^-i, 3 (2H) - i^t-^o-a^g 

»J6 4 9 (b) (Djfm^m^TELjfc&ftfgof^ 

(f) 2- [ (3- t Kn^rv-- 1 -^^v^^ n^drv-zlx) ^^yl^] - 1 H 

3 (2H) -^VcD^c 
10 »J6 5 0 (c) (D^felei2pCTKiS^^o7t 0 

(g) {c i s- 1-^/^-3- [ (4-7^7^- 1H fV^y— 7^-5 

^»!l6 4 0 (a) (D^fe^pCr^^f^o7t 0 fcfcU ffi^^^lUfe 
#!] 4 0 2 Tft 4 ^VV- 1 H-^ TV- 5 JV&m^tlo 

15 IR (neat) cm -1 ; 2921, 1508, 1221, 941, 
8 16. 
MMM 6 5 4 

trans-2, 2-v 5 ^ 5 - [ 1 H — -f V^V—zV- 5 

— ■ f/l-) zt^i/l is? a^-^r-9-^7^— MJ7KD-^^c 
20 (a) 2, 2-v^^/V- 5 n^^V^l^ — r- V ;V(D^f& 

S^#IS^,Ts SS.kl:t3VN-C4, 4-^gVV- 2->^ci^=3M?i/- 1 —Jr 
1/ (5. Og, 0. 0403mol) cDN, N- jVfc ;V J*T 5 K (3 0 
m 1 ) mmfc, ^=^—^K (2. 37g, 0. 0443mol) (DT^MW. 

(10ml) N v-T >"fk# !J (3. 15g, 0. 0483mol) 

25 (2 0ml) &ffi~F U 70 °C^#m b7c 0 2 S^^Sr7Kfc# b 

v # a -e^aft b fc 0 r ft £r»£?jftfg b# b ftTtas £r -> y # ^vv# 7^^n 
vh^77^- (— ^■It'^/Wm^/l'X^m) -C#tM U 2 , 2 - vV< ^7P- 
5-^-dry-i/^a^^-^>-^77V#^ MJ/V (4. 0 3 3 g, 6 6%) ^#7c 0 
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(b) cis-5-tKn^>-2, 2 — n^^f f-^#/V/}?~ b 

y /kz?^ 

s*#hmt. o'cmfev^-CTK*^*^*^ h y ^ (i. oo g , o. 02 

6 5mol) ©^;-;K4 0ml) 2, 2-^f;V-5-t^y 

5 v^n^^-^/V/j?— h y/V (4. Og, 0. 0 2 6 5 m o 1 ) <D* ¥ J — JV 

(3 0mi) mmzmrvtco &tbic7kmit*?mi-hyvj>> co. 

o 1 3 3 mo i) %mtl, mmcm&istco 4 Rfowm^murnkT^ 

10 Sr^JE^U#b^fcaSSr^y *»7A^n-7 b^^ — (-^1h^/ 
g^ac^-7V-t?^tB) U c i s-5-tKn^-2, 2 - i?* <f-;V*s$ 

u^3c-y-l/%/lsiSz=. Y ]} ;v (3 . 0 5 5 0 g, 7 5%) £r#fc Q 

(c) trans-2, 2—^7*^/^—5— [ — f 

15 S##HJO\ l£m^©trans-2, 2 - v^^W- 5 - [ (4 — 
^/b- 1 U-4 IstfV—jV— 5 -^f /b) a^drih^^/vxjf— b y 

;V (5 0 0mg, 3. 37mmo 1) Of^xy (12ml) ifC90%->' 

WyMJ-n-^;V*^7t7^ (1. 05g, 4. 0 5 mm o 1 ) 
<D b/V^ ^ (5ml) M^IT U ggV ^TIIWJ 4 0 2 -C#fc 4 - 7< 1 
20 H--T Zs#"S— /V- 5 -7b— /V (5 0 7mg, 3. 5 4mmol) ^0^1, 10 
0 °C £ Lfc„ 4 B#Rgm. K^«£r^J«fi U# £> M3m&# n n 
IR. 1 M-;KSftt h y 17 i*zM§^-T?gfc# bfc 0 7}cJf & ^ n a *;WisT*S 

25 *fr$L trans-2, 2 - v 5 ^ ^A— 5 - [ ( 4 1 H -4 

7b- 5 — <M t^r->] a^dr^>-^7/V7j?=. b V ;V (351. lmg, 46 
%) £#fc 0 

IR (neat) cm -1 ; 3 1 7 6, 2 9 5 4, 1 5 0 8, 1 2 2 3, 1 
0 9 4, 9 4 5. 



WO 02/100833 PCT/JP02/05609 

308 

MMm 6 5 5 

trans— 4 — * 5 - { [3 - (1 — * 1 - — h nxf;I/) f ^ 

(a) c i s-3— ( 1 — 7 1 — n h xi=c^-;V) is n^^-^r J 

5 *5j;t^ trans — 3— ( 1 - 7 1 — ^ b a rc^/ix) ^p^d^y — 

7K£>^ 

/V) v-^n^^lhy ^ (1 . 6 8 g, 9. 0 7 mm o 1 ) (D ^ & J • — As (1 7 
ml) m$ifc7kmfc&Vm-rhV VJ* (343mg, 9. 07mmol) ^TJDx. 

&S7k W-^ ^ t> a -e^gjR Lfc 0 iix^iJEifs u# h fhtzjmt^iy V # fAs 

a-^ h^77>f- (^^/g^aL^/v-xSgffi) "Clt^U c i s- 
3- (1 1 — — fnxf/V) i/^ — ;V (4 9 9. lmg, 

15 2 9%) do Jtt^ trans— 3- (1 -p*^W— 1 — — fnxf/v) >^ 
/V- (2 5 9. 6mg, 15%) , (55%) £#7t 0 

(b) trans-4-^f;V-5- { [3- ( 1 - 7 f-jV— 1 —=. b a 
/V) >^ n^^vvl/] $-3cis} -1H — f AsCD&fc 

Wi6 5 4 (c) ©*ifet!:Hlc-rKJE&SrfT5fco^ 0 
20 IR (neat) c m^ 1 ; 3184, 2931, 1533, 1508, 1 
22 0, 951, 845. 
MMM 6 5 6 

cis-4- [ (7 — t^/ls— 1 H-4 l/?°if—jv— 5 -4 M Jr^i/] u 
^t^T? 

25 (a) 4-757-3, 5-^f^7x;^©M 

^^7 t h V V A ~7jcfP#) ( 5 . 7 8 g , 2 5. 0 mm o 1 ) cDtK^ 

(2 0m 1 ) b ]) 17A (1 . 9 0g, 2 7. 5mmol) ©7» 

(4ml) &M%.fc 0 ^(DmWLltWkmm (5. lml) i7K (3 0g) ©Aofc 
tf-# .^|TU 2 0^W*T«LA?ilt U7t 0 3, 5 -^^7^7 
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31 / ( 3 . 0 5 g , 2 5 0 mm o 1 ) h V V (5. 50g, 1 

3 8mmo 1 ) (Di&Wfa (3 0ml) , *5«fcU9k (2 0 g) &MZ_X&M^ ?K 
^fcTA^MTUTl^ofco 7km*P\Z-X l$mWkW%k, 6 5°C~7 5°C^il 
S&U ^WttMi^A (16. 8g, 9 6. 5mmol) §rj&?£©fei&551 

5CL£{Cj:»5s 4-T5 7-3, 5-^Wxy-;i/ (2. 4 6g, 7 2 
%) §r#fd 0 

(b) gj*gfc[4- (Tir^vKT57) -3, 5-S?^^vK7rn=/l/] 
4-T5/-3, 5-^^;V7*y- /V (1. lOg, 8. 0 2 mm o 1 ) 
10 Oftfxf^ (2 0ml) lifiCt°y^y (3. 3 0ml, 40. 8 

mm o 1 ) „ feKSEIfe (1. 90ml, 20. 1 mm o 1 ) £r 7 0 °CT? 

lB£IHHi#Ufco SM{-Mbfc#{^dr^>- (6 0ml) tt^tllfrLfc, 5 
Si, Ifejfti-SCtlCfceJi^ [4- (T-fe^T$y) -3, 5-^f;l/7x 
-/V] ( 1 . 6 9 g , 9 6%) £r#fc Q 
15 (c) (1— Tir*^— 7— ^^A— 1H— ^Sp^S— (O 

mm [4- (T-fe^y^T^y) -3, 5 -i?* 9W:7 x^;P] (1. 69g, 
7 . 6 4 mm o 1 ) <D%mt=c- s ^A> (26ml) ^^dfekl^ ( 2 . 20ml, 
2 3. 3mmol) , 7f7^m^Wn^K (124mg, 0. 3 
20 8 3 mm ol) , ffi&t* V V J» (1. 50g, 15. 3 mm o 1 ) % MVMWt<4 V 
T^JV ( 1 . 34ml, 9. 97 mm o 1 ) %)l|I^0x.T 4 B#f»!!&«E Ufc c 

nvF07^- (^^•^^/@^^^=7 : 1-5 : 1) tT»««, 
25 f/Vx- ^yWn-casi^i-a^^JJliUSHSft (1 -T-fe^/V- 7 -**$-)\>- 1 H- 
«f Isf-S^A'- ( 8 7 5 m g , 4 9%) 5r#fc„ 

( d ) 7 - ^ ^/v- l H — i 5 /v©^^; 

IfcSfc ( 1 - 7 1 H — f Uf^S—fls- 5 — f /lO (850 
mg, 3. 6 6mmo 1 ) O^^y-yV-f f7tK»77>' (l : 1, 7. 4 
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ml) mWtlZ. 2 N-7kmt V ^ ^J^7K^m (3. 7 m 1, 7. 4mmol) %M 

5 — 7V=1 00:3) fcT*fr$W"5£.£:fc<J:t> 7-^f;V-lH-^^V^- 
5 — Jr— JV ( 5 0 5 m g , 9 3%) £r#fc 0 

(e) c i s— 4— [ (7-^f;V-lH — f JV— 5 — >f /V) 3r*r 

is] ^p^fyj^©^ 

3 2 3 ( a ) "C#fc 2- (trans-4-t Kn^>^ 
10 ;v) -iH-^y-fy^;i/-l, 3 (2H) -is^rls (123mg, 0. 5 

0 2mmol) © h/V^V^g (3ml) t 7 - ^ f ^- 1 H-^ 

5— 2fr-— 7V (lllmg, 0. 74 9 mm o 1 ) „ ^T/yfl/^ b y - n — zf 
^VVsJvXsfc^V (2 2 6 m 1) ^JDitl 0 O o C^T3 0#W$i#L7fc o ^BET?§ 

15 fTOMJ£T^j£ £ @* L/Co r n {j: 3 0 % ^ f;P7 5 - o_ ^ / — /u^W ( 4 

mi) &m?ix 3mmMmmmisfro x&A'*} 9 s^-r^— 

p n*;^/y ^y— /V/T^^^TyK- 7 : 1 : 0. 1) ttittSr^t 
i!) c i s-4- [ — {>fr*S—A'—5 — (M ^^ris] is 
? a-^dri^^T? >- (70mg, 5 7%) 3r#fc 0 
20 IR (neat) cm -1 ; 1508, 1163, 1016, 953, 94 

1 , 9 2 4. 

fibs 3-^^/v^^y— yv^rig^^v^fco 

6 5 7 

25 c i s-4- [ (3-^A— 1H — fy^j/- /V-5— n 

IR (neat) cm -1 ; 1 5 0 4, 1 4 4 8, 1 3 4 8, 1 2 1 3, 1 
205, 1066, 810. 
MMffl 6 5 8 
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c i s— 4— [ (4, 7-^f;v-lH — f^V— ;v~ 5 — t^fi/] 
(a) 11^ 7 — S?^ ^A— 1 H-^T^V~ 5 

5 2, 3, 5- h y *^jVZ7^;— jV&UPcK-m^X^ »J2a) % b) <D^f 

m^m^x^^n^m^tLmm [4- cr-fe^r^y) -2, 3, 5— h 

U ^ ^/l^^—yt/J (41. 4g, 0. 1 7 6 m o 1 ) COM^^^/U (600 
ml) (49. 8ml, 0. 5 2 8 m o 1 ) s T h 7^f/V7 > 

^-r>A^n * K (2. 8 5 g, 0. 0 0 8 8mo 1 ) N V V J* (3 4. 

10 5 g , 0. 3 5 2 m o 1 ) , MffiWM V7$^ (30. 7ml, 0. 229 

moi) &mykto^x4&?mi}umMmi,fr 0 &mtcm\sit&KR)&m&7k^mg^ 

Tf&m&ti&zVlto mm&h;^>, z?^J-;v^—<T/v, *9 s—MZLXm$fc 
#U mm (l-T-fe^A—4, 7-^f;v-lH-^y^/k-5-^ 
15 /u) (2 0. 4 g, 4 7%) £r#fc 0 £fc5»:oV^lteTI&j&£W*U v- 

->a^5> % i£8£ (4, 7-v^^vW- lH-> f sis— 5— -(/Is) tmwt 

(6, 7-^f;V-lH — { ^^^—/U- 5 — 1 /V) Oll^tl Gftl : 1, 7. 

1 g , 2 0%) % fefc*t#fc 0 
20 (b) 4, 7 - 1 H-^ y^V^/v- 5 - t-;W^ 

WW. (l-T-fe^7l^-4, — fy?'>S—A'—5 — f/O 
(2 0. 3 g, 8 2. 4mmo 1 ) <D* ? J — V *7 fc Kp79> (1 : 1, 

17 0 ml) ^fc^fTF 2 N-7j*fky AtR^I (85 ml, 170 

mmo 1) ^JniTSfflT3 0^mmWVtc o aSf&StfbT^^ <7 AtK^StS 

25 j&m^mg\ mm^Mcx^aiau ma^M^xm^i^. wthy^Att 

9 4, 7-^f;v-lH — f>^y*— 71^-5-^-— ;v (i 3. 0g, 97%) 

(c) c i s-4- [ (4, 7-^5vV- lH-^f V^y— 7V- 5 — f/V) 
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$ris] is-sy ti^^-f-^T 5i >-(D&f& 

MMffl 3 2 3 ( a ) "C#fc 2 - (trans — 4-t Kn^^i/^ p^a^ 
/l^) -1H — fy^y^/-;V-l, 3 (2H) -^y (12 3mg, 0. 5 
0 2mmol) © hyl^rci^gft (3ml) 4 , 7-^f;V-lH-^f^/ 
5 — /V— 5— af— /!✓ (1 2 2mg, 0. 75 2 mm o 1 ) „ i/7 S ff-lsl/ V V — 
11-7^*7^7^ (2 0 1mg, 0. 7 5 0mmol) %Mk-X 1 0 0 °C\Z. 
X 5 mmWiWl-fro iffT^IIrf* U ^ o o *;VAt*ff?t£ 1 N-^c^-fb 
h y ? ^Tk^J-T » U WS^tJET^Sr b?fc 0 r r 3 0 % ^ 

(10ml) ^JJP^T 3 H#P^7JPSM^D bfc D 

io ®*bfc^i^ M 3 o %^ f;v7 ^; y-x^ ; domi) %MX.x 

(^na/Js/l-A/^^y— 7l// / T^-^—T7ic= 1 0:1:0. 1) 
r t IClj: 5cis-4- [ (4, 7 ^/P— 1 H-4 Z/^y*—JV- 5 — f 

As) Jr*ZSl f# n^^ih^T? V (5 4mg, 4 2%) £r#fc 0 
15 IR (neat) cm -1 ; 2927, 1676, 1201, 1136, 1 
0 0 1, 9 4 9. 
MMffl 659 

c i s - 3 - [ (4-^on-6, — f is?*/— As- 5 f 

/V) tf-dfS/] v'^p^f>'7^ 

20 (a) 4 — 7nn- 6, 7-^f/V-lH f l/-*?lf' — As — 5 —$T' — SlsCD'afifc 

mfc (4, 7 - ^yV f /v- l H-^f y^y^/v- 5 - i:SB8 (6, 7- 
^fA'-lH-/ tW) <om&*to OKI 1 : 1, 5. 3 0g, 
2 6. Ommol) <D*#y — /V (3 0ml) ^^dzk^T 2 N-*8Hb JJ ^ 
(28. 6ml, 57. 2 mm o 1 ) ^Px.r^^.T? 1 . 5 B#M»t£ b 

25 it a mamtT^^-v j*frffi&zm&m^&.%\ wm^Mzxmmirz>z.k 

\^£V)4, 7 - v 5 ^ f /V- 1 f y^y-^- 5 - t 6 , 7-v^^A- 

- 1 H — i l/^-/—)\s- 5 —^—AsOW&yo (4 . 3 1 g , 10 0%) £r#7t Q 
Z.<DM&ytJteT h7 fc Ru 77V (200ml) „ N-^n o 3^7t-f 5 K 
(1. 74g, 13. Ommol) ^Px.T 5 0°C^T 3 B#P H 1ft#bfc 0 tK^*> 
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MZ.X3m$Gfr-tZ^kfo& *) s 4-^pp-6, 7-^f;V-lH — f ^ 
y — ^- 5 -3h-A< (4 4 0mg) <H#fc Q £fc£#©$gifc3rfefeBETW* LfcSK 

§H-5-£fc<fc9 4-^pp-6, l H — f /I/- 5 -3r 

(980mg, fM . 4 2 g , 56%) 3r#fc 0 
(b) cis-3- [ (4-^op-6, l—Vt^-tV— 1 H — f ^^V— 7V- 
5 — f7V) ^P^fy7^©M 

10 HJSM3 8 5 (b) -e#7t2- 

7V) -lH-^y^y^y-yV-l, 3 (2H) -v^^ (2 4 6mg, 1. 0 
Ommol) <D h/Vcc^/jgafc (4ml) fc4-^czn — 6, 
— fy^/- 7V- 5— /!✓ (I9 7mg, 1. 0 Ommol) „ 
yM)-n-^f;l/*^*7y (349mg, 1. 3 0mmol) SrMtlO 

15 0°C^T3. 5Wmm.WLfco «JBET?S^*e*U ^ nn3*7VAT^^t-l 

0%^W? is-zc* J—Asmfc (5ml) &jJU%_X 2 0f^MWM s M b7t 0 ^ 

/ * 9 J —fr/T^^—Tik^l : 1 : 0. 1) KXmMi~% t\^£ <0 c i s 
20 -3- [ (4-^PP-6, 7 - 1 H->T JV~ 5 -- f7V) 

=3r^] ^P^t^T^ (19 mg, 7%) £r#fc 0 

IR (neat) cm -1 ; 2 9 3 7, 1 4 7 3, 1 3 5 2, 1 2 9 6, 1 
07 4, 995, 933. 

mmn6 5 8<D^mKm^xRm^n^\ uTi^irmmme 60, 6 e 1 

25 <Dfc&W&&l&V±o 

mmm qqq 

c i s-3- [ (4, 7-^f;V-lH-^y^ v ;V- 5— f/^) ^"^^] 
IR (neat) cm" 1 ; 2 9 3 1, 1 5 2 3, 1 4 5 0, 1 3 5 6, 1 
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32 3, 1099, 1001, 937. 
MMM 6 6 1 

trans-4- [ (4, 7-^^V-lH-^y^-;V-5 fM ^T^r 

5 IR (neat) cm -1 ; 1 5 2 5, 1 2 2 7, 1 1 0 9, 1 0 8 6, 9 
41, 937, 850. 
mM$l 6 6 2 

c i s-N- {4- [ (4, 7-v^^/V-lH f^V— /V-5 f/l/) 

-^n^drvvW -N, N-^W^V©^ 
10 6 5 8 T?#7fc c i s - 4 — [ (4 , 7 - ^7t/- 1 H — f 

-5 — f/V) B^fyj? V (lOOmg, 0. 386 

mm o 1 ) (D^ ? J —/\»Mm (2ml) t36 %sJ>/W y ^tK^K (161/i 1 , 
1. 9 3mmol) ^0;^ 1 &ffflmB.~CMW Lfco tr^^7y*»i?i 
^ h y ^ (5 1 mg, 0. 771 mm o 1 ) N WW: (110^1, 1 . 92 
15 mm o 1 ) eDiTll£t 1 8 B#Pb^# L7c 0 mM^^X^ ? J —A'&mtt U 

/T>^=-T7k=7 : 1 : 0. 1) ttHIl, c i s-N- {4- [ (4, 7 
20 —5??* "f-;V— 1 H — f 5 — f/V) ^^v-] — N, 

N- v?^ ^ (77mg, 6 9%) Sr#fc Q 

IR (neat) cm" 1 ; 1 5 2 5, 1 3 2 7, 1 2 2 7, 1 1 0 9, 1 
0 3 2, 9 3 5. 

mmme 6 2<D^m^mcx^^n^\ uTic^-rmmme 6 3, 6 6 4 

25 ®^%£r^bfc 0 flU H»J6 6 0t1#fcc is-3- [ (4, 7-Z??i 
^JSf^J 6 6 3 

i s-N- {3- [ (4, 7-^f;V-lH- f /V- 5 — |V^) ^ 



c 
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^vO ffv^^-ZsM -N, N-^f/VT^y 

IR (neat) cm -1 ; 2935, 1522, 1323, 1099, 1 

0 0 7, 9 4 9. 

mmm 6 6 4 

5 c i s-N — O-vVv-N- {3- [ (4, 7-^f;V-lH-^^/-/V 

- 5 — iA>) ^ w^**/M T^l/ 

IR (neat) cm -1 ; 2 9 3 5, 1 5 2 5, 1 4 5 2, 1 3 5 6, 1 
3 2 3, 1 1 9 6, 1 0 9 7, 1 0 0 7, 9 5 3. 

10 MUt, 
HJfeM 6 6 5 

c i s-N — <lsi?J\s—N— {4- [ (4, 7 - iSy*. 1 H-^f Is^yf— A^ 

— 5 —J As) sf^i/l ^aA^fj/^J 

IR (neat) cm -1 ; 2931, 1523, 1450, 1442, 1 
15 323, 1101, 937. 

Ili6 6 2©j^teJpCT^«rfTftV\ ^T^*f HJfe^fl 6 6 6, 6 6 7 
Sr^fife Lfc 0 fa U 6 6 1 Tr#fc trans-4- [ (4, 7 - 

^f;v-lH — f^y^-5-^;v) ^-=afv-] u^^isr 5 >-^JE 

20 MMffl 6 6 6 

trans-N- {4- [ (4, 7-^f/V-lH-^y^/^-5 — f 
/V) is-t? u^^-^M -N, N-^W?y 

IR (neat) cm -1 ; 1 5 2 0, 1 4 5 0, 1 0 9 3, 1 0 5 5, 1 
036, 95 3, 928. 
25 MM®] 6 6 7 

trans-N-^^/l/-N- {4— [ (4, 7-^f;V-lH-fy^/ 
—/V— 5 — 4 As) ^r^rZsl i/sy u^^-Zs/ls} 75 > 

IR (neat) cm" 1 ; 1 5 2 5, 1 4 5 2, 1 3 2 5, 1 2 0 1, 1 

1 0 3, 9 4 4. 
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mmm 6 6 8 

c i s-N- {4- [ (4, 7-^f;V-lH-^ OV) 

MMffl 6 5 8 c i s-4- [ (4, 7-^f;V-lH-^y^;V 

5 —5 — f;V) t=5f'>] ^o^fyj^ (lOOmg, 0. 38 6 

mmol) ©^^f/V*;^!^ M (2ml) th'Jx^r^^ (10 8 
M 1 , 0 . 7 7 5 mm o 1 ) „ ^"u If&Zs&t (3 2// 1, 0 . 4 2 9 
mmol) „ 1 — rt^vP— 3 - (3-^ ^T5y7°n tVV) —$l)Vi&*?>{ % 
K-lit (8 3mg, 0. 4 3 3mmol), 1-t Kn^^^hPT^ 
10 -;V(5 8mg, 0. 4 2 9mmol) &JlHMl;tT^?®.-e 2 0 0#M*# bfc 0 

t 0 ^y^^Vv^n-^r h^^^^r (^nn*M/^^y-;^100 : 2) fc: 
TftMU c i s-N- {4- [ (4, 1 H — f >-^V— /V- 5 

15 --f/V) ^-^v'] ^ a-^-^-iz/V} /D^y75 K (1 3 4mg, 1 0 0%) & 

IR (neat) cm -1 ; 1641, 1541, 1524, 1325, 1 
128,110 3,943. 

^m\hq 6 8 (D^m^m^xR^n^^, uTi&irmmmQ 6 9©^^#i 

20 £r^J3ftbfc 0 {&U »j6 6 0l?#fcc i s-3- [ (4, 7-v^^/V-l 
H — 11/?^— — (M Jr^^~] ^?v^^>-T^ls&W(M\Z-m^^c Q 

mmm 6 6 9 

c i s-N- {3- [ (4, 7-^f;t/-lH^yy/^-5 — < jV) ^ 

25 IR (neat) cm -1 ; 1639, 1541, 1522, 1323, 1 
101,1003,949. 

mmme 6 8 (Dj?mzmcT&jfe%n^\ sxt\z.tfi-mmw6 7 ocoit^ 

^-g^c Lfc 0 ffl.U MMif'l 6 6 1 trans-4- [ (4, 7 - v 5 ^ 

-1H — il/^V—^- 5 — r/U) ^-^v-] S^n^^i/T^ >&I^ftfc:JB^ 
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fro 

MMM 6 7 0 

trans — N— { 4 - [ (4 , 7 — iy ^ 1 H--f A*— 5 — f 

5 IR (neat) cm -1 ; 1632, 1537, 1525, 1325, 1 
20 0, 1111, 108 2, 943. 

mM&\ 6 7i 

c i s-N- {4- [ (4, 7— v^^W— 1 H-^y^V- /V- 5 — f/V) 

10 WJ6 6 8-Cl#tc i s-N- {4- [ (4, 

iA-yl'- 5 — fW) u^3r->/W :7Wn°^T5 K (1 1 6mg, 0. 

3 6 8mmol) ©7 f7t Kp77« (5ml) l^hmt V ^7^5 
(70mg, 1. 8 4mmol) ^IBtlX 5 Bf^O^M^C Lfc c fF7t 

Kn77^1 Oml eD^t*|?Lfcf 0 /K^T^TtK (76^1) s 4N-7X 
15 m-fb^T- b y 17 AtM» (7 6 // 1) , 7X (2 3 0 m l) £JiS#:*£t$§< MtlXBL 

= 7:1:0. 1) ttifiL, c i s-N- {4- [ (4, 7-v^^/t— 1 

H { s-*?y*—/V— 5 — { M zt^c is} is? xi ^-^r vvW -N-7°n fcf/VT 5 ^ 

20 ( 6 4 m g , 5 8%) £#fc G 

IR (neat) cm- 1 ; 1522, 1325, 1232, 1213, 1 

105, 939, 920. 
MMM6 7 1 <D^i£*;i2pCT£?J&£T?T&V\ ^Tfc^-T^»J6 7 2 (D\Y&m 

&&I&Vfr 0 (S.U »i6 6 9l:ffcc i s-N- {3- [ (4, 
25 /U— 1 H— T V^V— yp- 5 — f/V) v^^isjv} /"n^T^ K 

6 7 2 

c i s-N- {3 - [ (4, 7-^f^-lH — {>yy*—;v-5-4M 3r 
3ri/l is? n^v'/W -N-7°nt>7^ 
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IR (neat) cm -1 ; 1 5 2 4, 1 4 5 4, 1 3 5 6, 1 3 2 3, 1 
099, 1003, 951. 

^T^J^bfCo {I.U Hli6 7 0t1lttrans-N- {4- [ (4, 7-v> 

mmm 6 7 3 

trans — N- { 4 - [ (4, 7 - v>y ^vV— 1 H--f y^*y— /V- 5 — -f 
/V) t^fV] v-^n^v^v'/P} -N-T'ntVVT^ 
10 IR (neat) cm -1 ; 1525, 1327, 1200, 1107, 9 
4 1 . 

S^lfeM 6 7 4 

2- {c i s- 4- [ r^^^-/V-5 { M 3r*r 

V] n^^vvV} -1H — r y-f V K-/V- 1 , 3 (2H) -v^^cD-^ 
15 4 0 2 -C#fc 5-tKn 4 - y ^vl— IH-^f >#^7-;V ( 2 . 

9 6 g , 2 0. 0 mm o 1 ) , illtffc 323 (a) 2- (trans— 4 
-t Fn^r^ n^.^v-/l^) - 1 H — f y-T >- K-/V- 1 , 3 ( 2 H) -v 5 ^ 
y (4. 90g, 20. 0 mm o 1 ) , MJ7x =.;V^^ 7^fV (5. 77g, 

2 2. 0 mm o 1 ) , ff7kFn77^ (120ml) <Dj^^-zk/£T\ v 5 
20 ^ y7'n tVV^;^>;/^- F (4. 85g, 24. 0 mm o 1 ) ^ITL, 

3 0^M^#SLTH-^#bfc„ 50£«3ra$f#, 1 N-7«t 
J*7kMW (2 0 0ml) eDir^nn*;^ (120ml) Tr 3 ®ffittJ b7t 0 

25 1 — 1:1) T»5Ci:ia!5»fU 2- {cis-4- [ (4-y^vP 

-iH-/fv^-;w5--f;v) ^-^-y] ->^p-\^^;i/} - iH-^y^y 

K-/V-1, 3 (2H) -v^y (1. 7 6g, 2 3%) £#7fc 0 
NMR (DMSO-d 6 ) 8 ; 1- 4 5- 1. 7 2 (4H, m) , 2. 0 
3 (2H, d, J = 14. 1Hz) , 2. 5 5-2. 6 7 (5H, m) , 4. 
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05-4. 17 (1H, m) , 4. 59 ( 1 H, s) , 7. 16 ( 1 H, d, 
J = 9. 0 Hz) , 7. 1 9 (1H, d, J = 9. 2Hz) , 7. 75- 
7. 88 (4H, m) , 8. 03 (1H, s) , 12. 85 (1H, s) . 
MMM 6 7 5 

5 cis-4- [ (1, 4-^f;I/-lH-^y^/- A— 5 — f/l/) tf-^] 

(a) 2- {c i s — 4- [ (1, 4— t^^Vl — 1H f /V- 5 — 

7V) ^v-] ^u^^^/V} -1H — fy^y^V-;l/-l, 3 ( 2 H) -S? 
5i-^33«tr^2- {ci s-4- [ (2, 4-^f;V-2H — f ;V- 5 

10 t^f^] ^n^3rS/7W -IH-^fy^y^/^-l, 3 (2H) 

— *?$ris<D&& 

i!i6 7 4Tllfcc i s - 2 - [4- (4-^f;V-lH — fy^y- A— 
5 — <JV^r^-ly) %/# xz^^is/V] -lH-^y^fyK^-l, 3 (2H) - 
i/^->- (75mg, 0. 200 mm o 1 ) <Dv>^ ^;1/^;VA7$ K (lml) ffig 
15 i©fc£^77 (55mg, 0. 398 mm o 1 ) „ 3 Vik* ( 1 5 

d 1 , 0. 241mmol) ^rJHI^Px.T 6 0 tt* 2 4 B#^» Ufc 0 l&fttlfrffc 

^77^H:t, ^^r^^/g^rc^/v^ 2 : 1 ©77y^3>j;^ 2- 
20 {cis-4- [(1, /V- 5--T/V) 

>^n^=3r>vW -IH-^y^fy^/^-l, 3 (2H) -v^^ (3 
1 m g , 4 0%) ^ ^^i?-^-i^^^^-/V= 1 : l ©7 7 9 3 > J; 9 2 

- {c i s-4- [ (2, 4 -v?y 2 H--f y^y - A—5-^T/P) ^=3r 
->] v^n^=3f^/W -1H — fy-T>^V— 1, 3 (2H) -v^^ (1 

25 3 m g , 1 7 %) £#7c Q 

(b) c i s— 4- [ (1, 4 — 1 H — -f l/-$?i?—As— 5 — Y A-) ^~ 

2- {cis-4- [(1, 4 -y^;v- 1 H-^ yy/^- 5 

M - 1 H — f yj>df*S— JV- l , 3 (2H) -v?^-^ 
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(3 0mg, 0. 0 7 7mmol) \ZL 3 0 %y 5 J — jVfeffiL ( 3 

mi) &m^x 2mm%ummffii,fc 0 mj^rmm^^i^, 

nvf^77^- (y Pn^A/y y / — A^/T^t— T7k= 100:10: 
l) fc:J:*>*ftKU cis-4- [ (l, 4-^f;v-iH--fy^/-;v- 
5 5-^A) ^-=¥^] ^P^fyT^ (16mg, 8 0%) £r#fc 0 

1 H-NMR (C D 3 OD) 8 ; 1. 68 (6H, m) , 2. 05 (2 
H, m) , 2. 48 (3H, s) , 2. 82 (1H, m) , 4. 00 (3 
H, s) , 4. 4 3 (1H, m) , 7. 20 (1H, m) , 7. 29(1 
H, m) , 7. 9 4 (1 H, s) . 
10 MMM 6 7 6 

c i s-4- [ (2, 4 — =5- A — 2H-^y^V- )V— 5--T/V) ^"^^] 

»J6 7 5 (a) T'#fc2- {c i s-4- [ (2, 4-^f;V-2H- 
-Y y^y-^- 5 s^v"] is? u^^i/As} - 1 H — i y-f yyV—/V 



15 —1, 3 (2H) (12mg, 0. 0 3 1mmol) jI3 0%^f/l/7 

$y-x^y-;Hgtt (2ml) ^iW^T2I^MAnfftaHteUVto ffiT«£3r@ 
*U '>y ftSf/Vjj^&fw^ (y n n^/PA/V yy — JV/TI/ 

^~T7k= 10 0:10:1) Kl£ PfftglU cis-4- [(2, 4->>y^ 
A — 1 H — { y^y" — 7V— 5 — f/V) t^r^] ^n^fVT^V (8mg, 
20 1 0 0 %) £#fc c 

'H-NMR (C D 3 O D) 6 ; 1. 71 (6H, m) , 2. 04 

(2H, m) , 2. 4 2 (3 H, s) , 2. 8 6 (1H, m) , 4. 16 
(3H, s), 4. 16 (1H, m) , 7. 14 (1H, m) , 7. 35 
( 1 H, m) , 8. 0 9 (1 H, s ) . 
25 ^»J6 7 5. 6 7 6©^t$CT£J!t;mv\ ^T£^t»j6 7 7 
-6 8 0 <Ott&m*&f& tto 
Hlfi 6 7 7 

c i s-4- [ (i -y^/i^-4 -y 1 H-^y^v- ;v~ 5 f 
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1 H — NMR (C D 3 OD) 8 ; 0. 9 1 (3H, t, 3 = 7. 3 
Hz), 1. 27 (2H, sex, J = 7. 4Hz) , 1. 66 (6H, 
m) % 1. 8 3 (2H, qu s J = 7. 4Hz) , 2. 0 2 (2H, m) , 
2. 48 (3H, s) N 2. 78 (1H, m) , 4. 34 (2H, t, J = 
5 7. 0Hz) , 4. 4 1 (1H, m) , 7. 16 (1H, d, J = 9. 0 
Hz) , 7. 30 (1H, d, J = 9. 2Hz) , 7. 94 ( 1 H, s) . 
MMffl 678 

c i s-4- [ ( 2 - ^f/P- 4 - ^ f 2 H-^f y^)/- /V- 5 — ( jV) 
*ri/3 u^^-f-^T^ ^ 

10 1 H — NMR (CD 3 OD) 5 ; 0. 95 (3H, t, 3 = 7. 4 

Hz), 1. 31 (2H, six, J = 7 . 5Hz), 1. 67 (6H, 
m) , 1. 9 5 (2H, qu, J = 7. 3Hz) , 2. 0 2 ( 2 H, m) , 
2. 43 (3H, s) , 2. 8 ( 1 H, m) , 4. 39 (2H, t, J = 7. 
2 Hz) , 4. 40 (1H, m) , 7. 12 (1H, d, J = 9. 2Hz), 

15 7. 3 7 (1H, d, J = 9. 3Hz) , 8. 12 ( 1 H, s) . 

mmn 679 

c i s-4- { [4-^^yV-l- (2, 2, 2 - hV * ^/U) - 1 H 

— i^PV—jl'— 5 — fVk] ^^r->} p^^-^T^ V 
1 H — NMR (CD 3 OD) 5 ; 1. 67 (6H, m) , 2. 05 (2 
20 H, m) , 2. 5 0 ( 3 H, s) , 2 . 7 9 ( 1 H, m) , 4. 4 6 (1 
H, m) , 5. 12 (2H, q, J = 8. 8Hz) , 7. 23 (1H, 
d, J = 9. 0Hz) , 7. 38 (1H, d, J = 9. 2Hz) , 8. 07 
(1 H, s) . 
MMM 6 8 0 

25 c i s-4- { [4-^^vV-2- (2, 2, 2-^17;^^^) — 2H 
— f ^^y % — /V— 5 — -iW] v'^ 7 n^^i?->T$ V 

1 H — NMR (CD3OD) 8 ; 1. 66 (6H, m) , 2. 03 (2 
H, m) , 2. 44 (3H, s) , 2. 77 (1H, m) , 4.44(1 
H, m) , 5. 20 (2H, q, J = 8. 6Hz) , 7. 20 (1H, d, 
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J = 9. 3 Hz), 7. 43 (1H, d, J = 9. 4Hz), 8. 2 6 (1 
H, s) . 
mMM 6 8 1 

c i s— 4— [ (3-^P : e-4-^f;V-lH — f ispy—fr— 5 — W 3r 
5 ^rV] n^fVT 5 ^CD-g-ffc 

(a) 2- {c i s-4- [ (3— :/n^-4-p<^vV- 1 -rf7t Kp-2 
H-If 7V- 2 -^/V- 1 H-f 5 — i/V) isfv^^is 
M - 1 H — f y-T /V— 1 , 3 (2H) -^ty©M 

*t^6 7 4T#fcc i s-2- [4- ( 4 1 H— f I'df'S-A'— 

10 5 f/V^-^iX) v-^ n^de^V] -1H f y^C >" K— 1 , 3 ( 2 H) - 

( 3 7 5 m g , 0. 999 mm o 1 ) ©S^^MM' (3ml) MMW^ 2 
N-tKBWIS^- h V ?J*7kMffi ( 1 • 5ml) ^D^7t 0 7k/£Tll* ( 3 6 » 1 , 
0. 6 9 9mmol) (D 2 N-vkB&ffrJ- h U ^ A7fc$&K ( 1 . 5ml) £AP?U 
2 B#ra-t Lfc„ ^fPlEWTK^ h y * (5ml) 

15 T^*/— /V*^fc«fc t>7k&Bfc*Ufc 0 rc^y — ,v (30ml) :Jo J; U« p - b /V 
xy^^yH-Tkfpfe (3 8mg, 0. 2 0 0mmol) SrJP^TiOlfeJSiteU 
5fco 2B#W#P— h/V^ls^/V^^-m— 7k%n%H (1 5 2m g, 0. 8 0 
mm o 1 ) ^0x.TMlc2^WMM?5fDUfc o teT^^WrfeL^S^^/V&r 

20 ^S£3rW*bfc 0 2-v ? ^an^^> (5ml) triP*., $bt2H 

-3, 4-i/t: Knt°7y (14 0jti 1, 1 . 5 3 mm o 1) % p— h/Vrc^^. 
/V* 7 XfP#) (38mg, 0. 200 mm o 1 ) &1N%_X 1 M^t*# bfc c 

9V^=4 : 1) fctiSfSr k\ZL£ «9 2- {c i s - 4- [ (3-^^-4 
25 -y^Vt— 1--T b^t KP-2H-t°7y-2 — i?V— 1 H — f jV— 
5 — f/P) ^-=3ri/] P^drvvW — 1 H-^T V 4 >^V— ;\>- 1 , 3 (2 
H) - ( 1 6 2 m g , 3 0%) =Sr#fc 0 

(b) c 1 s-4- [ (3-7'o ; t-4-^f/V-lH-^^7- /I/- 5 — ^ f 
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2-{cis— 4-[(3 — zfn^ — 1 — =r t Kd-2 H — 

t°7>- 2 - ^f;v- 1 H-^ y^V-;l/- 5 -^/l') ^^riX] v^n — ^rV/V} 
-lH-^y-fy^V-;V-l, 3 (2H) -v^V (I54mg, 0. 286 
mmol) 0^un^^>fjR (7. 2ml) j£ Ml 7Atnftt (1. 8 

5 ml) ttiti^tifl«#lfc 0 f&fnfiW*fcTM?£i*itu »^ 

$§j!&3rW*Lfc„ :;|:3 0%^f^7?y-x^y^i (iomi) £#p 
iT3 ^ra&m&l$E Lfc 0 ^^rW5£ bfc#, U # <7VV7J ^A^t^b^^ 
{fxixiTt^VJ*/^? J— ;V/Tl/^r=-T7k= 1 0 : 1 : 0. 1) MT*ftftl 
^-§r^{e:J;i9 cis-4- [ (3-7'n^-4-^f^-lH-^^/-;I/ 
-5— fyV) ^-^v-] P^fyj? ^ (70mg, 75%) £#fc 0 
1 H — NMR (CD 3 OD) 5 ; 1. 7 1 (6H, m) , 2. 06 (2 
H, m), 2. 6 9 (3H, s) , 2. 9 3 ( 1 H, m) , 4. 44(1 
H, m) , 7. 19 (1H, d, J = 9. 0 Hz) , 7. 29 (1H, d, 
J = 9. OH z) . 
mMM 6 8 2 

4 1 h — r y^ywp- 5 /kd-b^ 

(a) 1 — f7t Kn- 2H-t°7^- 2 — 7V— 5 — (fb7tKn-2 
H- t?7 2 — -fAo^ vO — 4 - tf^/V— 1 H--f y^/^/KD^ 

HWI16 0 7 (a) 4-7P^-l-rh7t Kn-2H-t°7y-2-^/V 
-5- (7f7tKn-2H-t7i/-2 — { A****/) -lH-^V^/V 
(2. OOg, 5. 2 5mmol) % h V \f ~ /l^-f ( 1 . 8 3g, 5. 

7 7mmol) . RXfi^ Th=7*cX (M/7i^*77^y) /n'^v^J* (6 
0 6mg, 0. 5 24mmol) 0l^feh;Vx7 (26. 0ml) ^^Pf^ 

mmr, 5 mt%&m$kw u fc c t f 9 ^ ^ ( h v y * ;* 7 ^ >o ^ 9 v 5 ? 

A (2 0 2mg, 0. 17 1mmol) £ii#P U&PfGSSitT £ t> 3 f%ffl{&ffiM 

iash'^^^A^ftiftu ^y7J^77 
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t Kn-2 H- t°^>-- 2 — 4 As— 5 - (7h7t Kn-2 H- t°9 Is— 2 --f 
A^=¥iy) - 4 - tf— /V- 1 H — f ( 1 . 3 5 g , 7 8%) £r#fc 0 

(b) 4-xf;p-i-xh7t Kn-2H-t°7^-2-^;l'-5- (7" h 
5 7t KP-2H-h°7y-2— f;^^) -1H — ry^^vo^ 

1 -7" t Kn-2H-fc°7V- 2 — fA— 5 - (x h 7 t K n — 2 H — fc° 
7>^-2 — f/V^-^r^) -4-t^;V-lH — f -ypz/— /V (1. 3 5g, 4. 
1 Immo 1) (DWtWt^T-Ao (40ml) 0 %— ^7 ^^J^/il— 

( 5 0 %^m, 5 0 m g ) §r7jcSt#BMT> Mflfffi-C 6 B#P«# Ufc 0 1 0 
10 % — ^7 v^A/TJ— ^ (5 0%^7K#J, 6 7 0mg) SriiiP L £ bfc 1 . 5 

^^/U- l—^h9t Kn - 2 H— tT^V— 2-^/1^-5— (rF7fcKn-2 

H-fc°9>--2 — f/l^-arS/) -1H r^^— ^ (1. 4 1 g) 3r#fc 0 

( c ) 4 -rn^vV- 1 H f l/?-S*—fr— 5 

15 4-xf;v-i-f f7t Kn-2H-t°7>-2 — f/V— 5- (T h *7 t K 
a-2H-t f 7y-2 — <Ao*-df-» -lH-^7^/-;V (1. 4 0 g) ^ 
h7t Kn77^ (5. Oml) irzk (2. 5ml) (D^l^^fcffi^ U h 

v do. omi) ^m^ux 2 . 5 B#rflf*s.a# ufc Q 2 n- 

20 U 51, MJ±«HIL-Ctej5fetl^#7t 0 v'y7J^/^7J7A7DV^7 , 77^- 

(^i=insi>^A/g^sfe3i^u-e^ttJ) -e^u 4 -rn^vu- 1 H--f y^y- 

/u- 5 ;V ( 3 1 4 m g , 4 7%) £ t bT#fc 0 

1 H-NMR (DMSO-d 6 ) 5 ; 1. 15 (3H, t, J = 7. 4 
Hz) , 2. 80 (2H, q, J = 7. 4Hz) , 6. 92 ( 1 H, d, J 
25 =8. 8Hz) , 7. 1 5 (1H, d, J = 8. 8Hz) , 7. 92 ( 1 H, 
s) , 8. 72 (1H, s) , 12. 69 ( 1 H, br s) . 



»J4 o 7 (D^m^mcxR^n^^, &,T\^-rmmm6 8 3, 6 8 4 
(oit^m^-km. Lfc 0 7t tz vrnrnm 6 8 2 -e#7c 4 i h-- r v^v— 

71— 5 /l^M^jl^/to 
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mMM 6 8 3 

4-^^/1—5- (t°^y >>>-4 — (As***/) -lH-^y^V-^ 
1 H — NMR (CDC1 3 ) 8 ; 1. 30 (3H, t, 1 = 7. 5Hz) , 
1. 6 5- 1. 77 (2H, m) , 2. 0 0-2. 0 7 (2H, m) , 2. 
5 6 6-2. 7 5 (2H, m) , 2. 98 (2H, q, 1 = 7. 5Hz) , 3. 
14-3. 21 (2H, m) , 4. 23 (1H, m), 7. 12 (1H, d, 
J = 8. 8Hz) , 7. 26 (1H, dd, J = 8. 8, 0. 92Hz) , 
8. 0 6 (1H, d, J = 0. 9 2Hz) . 

mmm 6 8 4 

10 5- (Tif^^-4 — f/U^iy) -4-xf/V-lH — O^y^/U 

1 H — NMR (CDC1 3 ) 6 ; 1. 28 (3H, t, J = 7. 5Hz) , 
1. 54-1. 67 (1H, m) , 1. 82-2. 20 (5H, m) , 2. 
82-3. 12 (6 H, m), 4. 4 5 ( 1 H, m), 7. 0 7 (1H, 
d, J = 9. 0Hz) , 7. 24 ( 1 H, dd, J = 9. 0, 1. 0Hz) , 

15 8. 05 (1H, d, J = l. OHz). 

mmm 6 8 5 

4 — < y/n XfjV— 1 H f isjf-S—A'— 5 /^©-^^ 

(a) 2— [l-ff7tKP-2H-t°7y-2-^^-5- (f^7t K 
n - 2 H - t°7^- 2 —f/V^v') -lH--fy^-;l/-4--f;l/] /p/^ 
20 is— 2 —3r—/V<D&& 

IIM6 0 7 (a) 4 - 70^- 1 -7 h 7 t Ko - 2 H - t a 7y- 2 
-5- (r h 7 t Kd - 2 H - fc°7 y- 2 -^;^^^) -1H — f l/^^f — ;V 
(3. 8 1 g, 10. Ommo 1) ©rf7t puz??^ (50ml) — 
7 8°C^*Pb s 1. 5 7M n-^^V^J^ (7. 64ml, 12. 0 
25 mm o 1 ) 5rJBTbfc 0 3 0#|Rk - 7 8°C-T?#^#. TthV (1. 10ml, 
15.0 mm o 1 ) SrflgjT L- 7 8 "CX* 1 f%mW$8tW bfc c ^fi^ t?#jft U 
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4 - (^-f-^xmm^^^-vmm) -?mm u 2 - [i-rf7tKn-2H 

-t°^^-2 — { ;v— 5 - (ff7t Kn-2H-fc'7^-2-'f;WiX) - 
1H--Y l/^S—As— 4— ^f/V] "7°n/^- 2-^-— A> (2. 4 6g, 6 8%) 

5 (b) 4— f y/n 1 — 7 1 f7 t Kn- 2H-t°7^- 2.—4JV— 5 - 

(rf7t Fn-2H-t°7y-2-^;m^) -1H — f l/tf^S^—A/^ 
4 — f y^crtVV-l —7" h^t Kn-2H-t°7y-2 — f/V-lH-^fy^ 
y*— A— 5 — ;V(D^WL 

Jr—Y? \y — zftp~X? 2 — [1 h7t Ko- 2H- tf^^- 2 f/V- 5 - 

10 (rf7t Kn-2H-t°7^-2 — fW^^v-) - 1 H — 4 }V— 4 - 

4 }V\ •yvsSls— 2 — JV ( 1 . 9 2 g , 5 . 3 3 mm o 1 ) (D=z-? J — jrV 
(2 6ml) tti-l Oro-z^^^A/^-^V (5 0%-g-7ic^, 1. Og) 
6 0°C, 3 0^BE(737k*#H^:T^5B#P H 1*#b7c o i?^-f h5i§k * 

# j L-tc^ zm&m&mm bTa^%^#fc Q */ y # <tvv7j 7^^ 

15 n ^i>^^^7^^- (^^i^^/^rc^i^-e^m) 4 — fy7°n 

t>- 1 -t h7t pin- 2H-t7y- 2 — 5 - (7f7t Kn-2H 
2 — f/l^-^S/) -1H-- fy^/-;P (3 0 1mg, 16%) , & 
tJt, 4 — fV7"p fc°/l^- 1 h7t Kn-2H-lf7y- 2 — f/V- 1 H--f 
^^y— 7P— 5 7P ( 5 8 6 m g , 4 2%) 3r#fc c 

20 (c) 4 f \f/V- 1 H — f tV— 5 /KD^EE 

4-^y7°nt>- 1 -7T f^t Kn-2H-t°7y-2 — f/l—5- ifr h 
7t Kn-2H-k°7y-2-^;W^) -1H — f V^V— /V (3 0 1mg, 
0. 8 7 1 mmo 1 ) „ 4-4 Vzfn t°;P- 1 — T h?t Kn-2H-t° 

y>-2 — f 71^— 1 H — -f V^V— 7V- 5 — (5 8 6mg, 2. 25 

25 mmol) ©M^^pny^V (2 6ml) MttT, h V 7;^nft 

& ( 6 . 5mi) %.mmre 4 mm&umw u tc c u tis 

fp«7k*-7- h y ^ATk-e^fQL, ii^f ^iffi Lti7XSt -^^^^ 
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•Y y^/^V- 5 -ir—J^ ( 4 3 0 m g , 7 8%) £#7h 0 
1 H — NMR (DMSO-d 6 ) 5 ; 1.48 (6H, d, J = 7. 2 
Hz) , 3. 59 (1H, sep, J = 7. 2Hz) , 6. 95 (1H, d, 
J = 8. 8Hz) , 7. 20 (1H, d, J = 8. 8Hz) , 8. 16 (1 
5 H, s) . 

»J6 4 0 (a) ^mCXRft^n^\ &sTl^irmMin6 8 6-689 
(Dit^m^J^ b/c 0 fcfc 6 8 5 ^?#/c 4 — { yy°u 1 H — -f V 

5 ^Sr^^V^fc 0 
HJfe^J 6 8 6 

10 trans — 3— C (4 — { y/o tf/V— 1 H — f Zs^lf- — ;V— 5 — f /V) $r*c 
is] is? n^^f-^T? ^ 

IR (neat) cm -1 ; 2 9 3 3, 2 8 6 6, 1 2 3 0, 9 4 3, 9 1 
4. 

jfg»J 6 8 7 

15 c i s-3 - [ (4—4 yy°n \f;V— 1 H — f IspS— )V— 5 — f/V) t^r^] 

IR (neat) cm -1 ; 2931, 2862, 1221, 1 030, 9 
4 1, 9 0 8. 

mmm 688 

20 trans— 4— [ (4 — f y/o 1 H— -Y Isjf-S—A'- 5 — -Y/l/) ^-^r 

IR (neat) c m~ 1 ; 2 9 3 3, 2 8 6 4, 1 2 2 5, 1 0 4 5, 9 




- 1 H — f >$°y—JV- 5 — i/V) t^r->] 
2931, 2866, 1223, 1036, 9 
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5 - t Kndf->- 1 l'?S—A'— 4 -%jv&=. h ]) sw&lfc 

(a) l-ff7tKD-2H-t7>-2 — f/V-5- (ff7t Kn-2 
H— k°7 2 — f/W-=3r-» - l H-^r y^y*^-4-*;^ h V /V 

m&M6 0 7 (a) -C#fc4-^n^E-l h^fc Kn-2H-1^7^-2 
5 — f/V-5- (t h 7 t Kn - 2 H- k°7 ^- 2 -^/Vt^fV) - 1 H — 

/—;V (763mg, 2. 00 mm o 1 ) % 3 (I) (76mg, 0. 4 

0 mm o 1 ) „ i/T^t-f- b V J* (4 1 2mg, 8. 4 Ommo 1 ) „ #.t5 N 
Th^^rX (MJ7x^;^7^y) ^^v^-A (2 4 0mg, 0. 2 08 
mm o 1 ) (D'm^m^n \f^r=- MJ^/ (10. 0ml) ^T^PftfS^T 1 6 B# 

^/V-t?^IBb«t@^rl&fB^^7jcT^^, MTKW-^^iX^^-e^U, ^5 
ii % ^J£^|g L -C3f&fe£<fe £#fc 0 v- y 77 yW7J 7^ovF^77^ 

^/^oi^v-e^ffi) TffiM U l-fb7tFn-2H-t°7y-2-^ 
71-- 5- h7t Kc3-2H-t°^^-2--T7V^-=¥^) -IH-^y^V- 
15 (2 5 4mg, 3 9%) £r#7c 0 

(b) 5-t Vv2^Zy-lH-4 >?/— 7V-4-77/t^— MJ/l/ 

1 — ^ t Kn-2 H-fc°^>— 2 — i jV— 5 - (fh7t Fn-2 H— tf 
7V- 2 — f/^^-zs) -lH-^y^V- 71^-4-77/^= hy/I^ (2 2 7 
mg, 0. 6 9 3mmol) 0-77no^7 (6. 5 m 1 ) h V 7 ?^3r 

20 dff^il (1. 5ml) SrSfit'ITL, £b^M.~ei. 5B^«a#b7c 0 

7v-e^tB) xmUL-5 - 1 Kp^7- 1 h — r is?-/— jv- 4 -777i/^ h y 71- 

25 ( 1 0 8 m g , 9 8%) £#fc 0 

IR (neat) cm -1 ; 3 4 0 4, 2 2 2 4, 1 1 4 7, 9 3 7, 9 2 
8. 

rnmwu o 7 (D^-mcmcxRit^n^\ siTi^-i-mmm 6 9 1 

Lfc 0 fcfc LUMM 6 9 0 ~e#7t 5 - t Kn^ri/-1 H-4 ^?/—;V- 
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MMW 6 9 1 

5- • f/V^iy) - 1 H--f 4 - b U ;l/ 

IR (neat) cm -1 ; 2933, 2211, 1495, 1313, 1 
5 2 4 6,9 3 1. 

mmm 6 4 0 ( a ) map cxR^n^w wri^tM 692-695 

MMM 6 9 2 

10 trans — 5— [ (3-75/ v'^n^v'/V) -1H-- fy^/- 

IR (neat) cm -1 ; 2 9 3 3, 2 2 1 8, 1 4 9 7, 1 3 0 8, 1 
2 4 0, 9 4 1. 
MMM 6 9 3 

15 c i s-5- [ (3-7 5/y^o^v/;P) ^^ri/] -1H — fy^y*- ;V~ 
4 f y 

IR (neat) cm" 1 ; 2 9 3 5, 2 2 1 6, 1 4 9 7, 1 3 1 1, 1 
2 4 2, 9 4 5. 
MMM 6 9 4 

20 trans-5— [ (4-757^^0^^) ^v'] -lH-^fy^/- 

4 b y 7V 

IR (neat) cm -1 ; 2922, 2208, 1489, 1313, 1 
2 4 8, 9 3 5. 
mMM 6 9 5 

25 c i s-5- C (4-7$ S ^n^V;V) t^rv'] -1H — t>#V—As— 

IR (neat) cm" 1 ; 2 9 2 5, 2 2 1 3, 1 4 8 7, 1 0 5 3, 1 
Oil, 930. 
?IJ6 9 6 
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5- -1H — f y^/-;V-4-*;HJ?^t5 K 

6 9 1 T?#fc 5 - (Tif>N°>-- 4 — f /^drvO - 1 H — f ls#"S—A> 
-4— #71^— MJ/V (9. 2mg, 0. 0 3 6 mm o 1 ) t - -? # J — ;V 
5 (2 ml) ^fcTR^b^y^A C&5fc % lOOmg) &^&-C«JPU M 
HIT 3 0 B#^f*M» L-7c D ^7 — 7^#|R LT5ii> MffiM b 

2 8%T>-^-T7K-t:^ffi) ^SSL5- (Tif 4 -^7l^=3f - i h 
4 -*;V*>t 5 K (2. 5mg, 2 5%) £r#fc 0 
10 MS :m/z = 2 7 5 (M+ 1 ) 

l^»!|6 9 6(D^i;i:pCT^^T&</\ ^T(-^-rH»l6 9 7 (Dit^ 
L7t Q 
6 9 7 

c i s-5- [ t^v 1 ] -lH-^y^/-^- 

15 4 -#/V/K=3r1?-$ K 

MS :m/z-2 7 5 (M+ 1 ) 
^3S0»J 6 9 8 

2- [4- [ (4-y 1 H — f^V— 5 — f/V) ^=3ri>-] 

^^r->/V] — 1 H — y-i 1/ 1 , 3 (2H) - v^^cD^fik 

20 1^T> MMM 3 8 5 ( b ) 2 - (4-tFn ^ v^>^ pz-^vvV) - 

3 (2H) -*J$-l/ (1. 23g, 5. 01 
mm o 1 ) N Hifc$J 4 6 9 ~e#fc 4 — j- 3r 1H~4 y^V*^- 5 
71/(0. 9 0 6 g, 5. 5 2mmo 1) £ 9 0%-v'7/yf h U — n— ~Z? 
=3-;V~fc^7^"7> (1 6 1 g, 6. 0 2mmo 1 ) & h7V^^ (20ml) 

25 u 5^mumM^tc 0 iiatiLt, s^fcTkt iN-7K^b^-by 

Jft U Mil bT^flETT^^Sr^5fe-r§*t?#rcM^Sr, f y * ^vv# =7 A 
ypi-^fy^^^— (n-^=¥f-^/ / S^^^7V= 2/1 , 1 / 1 -e^fcH) T?ft 
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3R«rfr5££-e % 2- [4- [ (4-^ h^>-lH->fy^/^-5->f 
M */9 v^is/V] - i H--Y y-Y v K — /i/— l , 3 (2 H) 

V ( 1 . 2 9 g , M 6 6 %) &#fc 0 

IR (neat) cm' 1 ; 3 3 7 3, 2 9 4 9, 2 3 6 0, 1 6 9 7, 1 
5 5 0 8, 1 3 7 5, 1 3 5 0, 1 2 3 8, 1 2 1 9, 1 0 7 6, 1 0 3 5, 1 
0 18. 

WMfcmMffl 3 8 5 ( b ) trans-2- ( 3 - fc Fo ^i/^ a — 

^>V^) -1H — fy^>F-^-l, 3 (2H) -v^^ffll^T, ggft&ftf 6 
9 8©^fe^2pCTKJ££tTV\ H»J6 9 9 <0fc^&<g*JEifeUfc„ 
10 mM3] 6 9 9 

2- [c i s — 3 - C (4 - ^ h^-iy- 1 H — f y*?V— JV- 5 -^/V) 
v-] P^i//P] -lH-^y^yK-/v-l, 3 (2H) -xy^-y 
IR (neat) cm -1 ; 2 3 5 8, 2 3 4 3, 1 7 0 1, 1 5 0 8, 1 
3 7 3, 1 3 4 9, 1 2 2 8, 1 0 8 7, 1 0 3 3. 
15 MMm 7 0 0 

N- [ c i s - 3 - [ (4 1 H--f StfV—fV— 5 --fA-) ^-^r 
v^n^=3f$//k] -N, N-^W^> 1&M&&<D&]£ 
mmT, ili5 8 3«c i s-3- [ (4 h^-lH-^y^ 
— /V— 5 — f/V) tf-^rS/'] ^P^ty7 5V (lOOmg, 0. 383 
20 mmol) i: 3 6%-*M7;Vft K (1 6 Omg, 1. 91mmol) ^7 
irh-hyyv (2ml) h*9S—>\' (2ml) td^SU ilt2 0^»#f, 
^r/**ft*9*tMJ9A (4 8mg, 0. 7 6 5mmol) £6^(0. 
2ml) ^r*P^ N ^iST? 5 B#TO^bfc 0 ^»f£^ n n atWA&j&OfcTS&f? U 

^y*^*7A^nv f^77^- (i7 in P*;l/A/^ $ J — 20/1, 

^ n n ^ 7 -;l,/7 ^-7^=20/1/0. 1 Tl§i±i) 

tfofeo 3f*§gLfc&<Z)£-f 7/p tV^T/^^— /V^Mf U 4N-S|/^ 

^ymm^m^xmm^ mEr-^mm^^-r^^ n- c c i s - 3 - 
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[ ( 4 - ^ h^>-lH — r l/<?y—;V- 5 — { JV) ^ v0 n ^ vvv] 
-N, N-^W$y- (43mg, t$3 4%) £r#fc 0 

IR (neat) cm -1 ; 3 6 0 0- 2 1 0 0, 1 5 0 8, 1 3 8 0, 1 
3 5 2, 1 2 3 0, 1 0 8 9, 1 0 3 5, 9 6 2. 
5 mMM 7 0 1 

N-^^-N- [c i s-3- [ (4-^ h^is- 1 H — ( Z/tf-J—;V- 5 - 
^/V) ^-^->] v^P^^r^A-] 75^ - l^S^tD-g^ (a) N- [ c i s - 
3- [ (4-^ hdrv'-lH — i^y^V— ?V—5 — f/V) ^^v-] v-^ P^dfv' 

10 t»Ts 5 8 3 -e#fc c i s-3 - [ ( 4 h^r^~ 1 H-^ 

— )V— 5— ^-^iX] v'^n^fyr^y (lOOmg, 0. 383 

mmo 1) £rN, N-^^f-;^;^7 5 K (3ml) JOH^L, (25 
,u 1 , 0 . 4 2 1 mm o 1 ) h Y V xf;l/7 ^ (107/il, 0. 765 
mmol) ^^P^T, gcl^T 1 (3- (3 ' - ^^f;P7 5 7 

15 tVV) jJA>&*?s( 5 K • 1 ±^*& (81mg, O. 421 mm o 1 ) fcl-fcK 
n^yy'h!J7y-;I/ (5 7mg, 0. 4 2 1 mm o 1 ) ^P^T, MW^ 

2 is#ra^ufc 0 ■ 

i N-TkM;^- h y ^^^St*px.t 3 o #8fc#^ gt^^/i^-e 3 mtttti u 

A^p-^ ysf^yj— {n—^^^rly/^mi^^-;V= 1/4 £ ^ p n^/^/^ 
^;-;>=10/lt*ffl) T«^5^iT\ N~ [c i s-3- [ (4- 

5 K ( 1 0 6 m g , JR^ 9 1 %) £r#7c 0 
25 (b) N-^^/V-N- [c i s-3 - [ (4-^ h^r;/-lH-^^V^ 
- 5 — (M ^r^rW] is? VA'] 75>" 1 ig^it©-^; 

IiT, N- [c i s-3- [ (4-^f^>-lH-^>'^/-;W5 — ( 
A-) ^-^i/] v-^ p-^vvW] 7tf7$ F (106mg, 0. 349 
mmol) fh7tKn77V (5ml) t?^^b % 7Kif{by 5^*7 A7/V5 ~<7 
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A (27mg, 0. 699mmol) ^©«Jft4NPWAnffc3»«ftT^»# 
Mttt, KSS^f b7tKo77ye«U, 7K (6 8 m 1) *MtLX 

mm. 4 N-TK^k-t- h v v (68^1) ^ (200^ d ^dx. 

*^*7^ny h^77-f- (Tir MJ /l^/T V^^TtK= 1 0 0/0, 
1 0 0/2, 1 0 0/5-C^lH) TfMS&frofclfe^ -fy7°ntVV7;l-3-;H^ 

-N- [c i s-3- [ (4-^ f^^-lH-fy^/-;V-5 — f/P) ^ 
10 v/] a ^xdf- V/V] 75^ - 1 ( 4 0 m g , VR$s. 3 5 %) ^#7c c 

IR (neat) cm" 1 ; 3600- 2300, 1583, 1508, 1 
452, 1382, 1350, 1228, 1 0 91, 1036. 
MMM 7 0 2 

N- [c i s-3 - [ (4-^ h^riy-lH — f y^^- A*— 5 ~4 ?V) Jr^ 
15 l/\ isfvi ^^r^/W] -N-^n tf/y T 5; V 

(a) N- [c i s-3- [ (4-^ f/y) 

»J5 8 3T'#fcc i s-3 - [ (4-^f^7-lH — 
— /V— 5 — f/V) ^-^risl ^n^fy7$y (lOOmg, 0. 383 
20 mmol) £N, N-^f;V*;^7 5 K (2ml) h^yf 
(3 1/i 1 , 0 . 4 2 1 mm o 1 ) t hV ^-^~JVT 5y (1 0 7ju 1, 0. 76 
5mmol) SrAP^.T % ^V^T 1 -^9vy- (3- (3' - v 5 ^ ^7 $ 7 7n 

tvy) #/wj?s?>f s: K • i (8im g , o. 421 mm o 1 ) 1 1 — n K 

n^fy-<y/hJJ7y-^ (57mg, 0. 421mmol) SfflT? 
JETT^^^^5fei-§*-e#7t^^§r N > y # <7Vv# 7A^n?^77^ 

— (7pp^V^^/^=ioo/o, 1 0 o/2-e^ttt) -cfti^^ 
n- [c i s-3 - [ (4-^ h^>-iH — fy^/- /y-5-^ 
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M v'^d^^I/] y°us<^T^ K (1 4 lmg, 1 1 6%) £r 

mM^—^t LTifc, 
(b) N- [c i s-3- [ (4— 7« h=^— 1 H — f ;V— 

5 SUIT, N- [cis-3- [ (4-^ 

M K (14 lmg, 0. 444 

mmol) rh7t Kn77^ (7ml) Tl^U TkHt-fb D ^<7 A7;1^5 = !7 
^ (84mg, 2. 22 mmol) ^?D;t, ^£>?£ 2 B#P»i!&^T^«# Lfc 0 
7X^^bT, HM^f b 7 t Kn 7 7 yt'tl? UT, 7.K (84/jI) ^P^TT 
10 mW^k, 4N-MB7 h V VJ±7km& (84|i 1) t7jc (250/z 1) ^P^L 

#<7V^7J^A^ ct^r h^^^^r— (Ti? h V 7V/T^^=- T7k= 1 0 0/0, 
100/2, io o/5-tr^tH) -eft®^fT5 rit\ N- [c i s - 3 - 
[ (4-^ b^r^- 1 H--T^^V^7P- 5 ~4 ;V) ->i7a^=3ri/7V] 
15 -N-7°Pt>7?y (57mg, MM 2. 3%) £f4ffife^ — bT#7t c 
IR (neat) cm -1 ; 2933, 2856, 2360, 1508, 
1 3 8 8, 1 3 4 8, 1 2 1 8, 1 0 9 5, 1 0 3 4, 9 2 0. 

*W7 0 2 (a) (DjTmZ-m^XELjfc&m\ TO/Tt»j7 0 3, 7 
0 4 0^#3^/?feb/c 0 
20 7 0 3 

N- [c i s - 4- [ (4-^ h^ris- l H -4 l/P^S— JV- 5 f ;V) Jr^ 

V] v^n-v de^7V] TirbT? K 

IR (neat) cm -1 ; 3 2 4 1, 2 9 4 4, 2 3 5 8, 1 6 1 6, 1 
5 6 0, 1 5 0 6, 1 4 0 0, 1 3 3 6, 1 3 2 5, 1 2 5 7, 1 2 2 5, 1 1 
25 24, 1101, 1039, 941, 908. 
•£M®\ 7 0 4 

N- [ c i s - 4 - [ (4 Y^r-y— 1 H-^ l/^S— JV- 5 -/ 7V) 
IR (neat) cm -1 ; 3 3 0 0- 2 7 0, 2 3 6 0, 1 6 3 7, 1 
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5 0 6, 1 3 4 0, 1 2 5 2, 1 2 2 7, 1 1 2 0, 1 0 9 5, 9 2 9. 

mmm 702 ( b ) <D^m\^m cxRjt^ff^\ &,T\^irmmm 705 <D{t 

^Sr^L^o feU mMM7 0 3T?#7fcN- [c i s-4- [ (4-^ ^^r 

5 mmzm^tco 
mmm 705 

N-^/p-n— [4- [ (4-^hdfi/-lH — fy^/>-;!/-5-^;P) tf- 

IR (neat) cm -1 ; 2 9 5 0- 2 3 0 0, 1 4 9 5, 1 3 5 0, 1 
10 290, 1225, 1209, 1021, 970, 923. 

HW07O2 (b) (D^m-m^xfc)&&n^\ sxri^-tmMm 7 0 6 <o^t 

^?r^bfc 0 fiU ^7 0 4t#fcN- [cis-4- [ (4-^^f 



15 HJfeM 7 0 6 

N- [4- [ (4-* h^-lH-^fV^/- /V-5 — fAO t^^] v-^u 

- N - fcVl^T 5: V 
IR (neat) cm -1 ; 3 1 5 3, 2 9 3 1, 1 5 0 6, 1 3 4 8, 1 
221, 1091, 939. 

20 mmm 700 <Djjmtcmzxmi&&ffit\ siTi^-rmMm 707 <DQ&m& 

^b^c 0 fib HI0IJ5 8 5WCC i s-4- [ (4-^ h3->-lH — f 
Is?-/— A- 5 — (M t^r^] v^^n— ^if^T^^ • — ±^M©7iJ— 



25 N— [4- [ (4-^ h=¥->- 1 ls#*S— J>V— 5 —- fA) n 

^=3rV/V] -N, 

IR (neat) cm -1 ; 2 9 4 0, 2 6 5 1, 2 3 6 0, 1 4 9 8, 1 
3 8 7, 1 3 5 1, 1 2 3 2, 1 0 3 3, 1 0 1 8, 9 3 3. 

mmm 391 <D^m-m^xRjt^n^\ txT^^-rmmm 708-7120 



mn 707 
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te-a-#>£^Lfc 0 fcfcu, mmn4 1 i« c i s -3- i u-^a— 

MMM 7 0 8 

N- {c i s-3- [ — < JV) ^v-] 

IR (neat) cm -1 ; 3 2 7 8, 3 1 7 8, 2 9 4 8, 2 8 6 5, 1 
6 3 3, 1 5 4 2, 1 5 1 3, 1 2 1 4, 1 0 8 5, 9 5 4. 

nsfe^n 709 

N— {c i s-3- [ (4-^^/V- 1 H-^^y— ?V— 5 — f/W) 
10 v^n^^vvW ^y75 K 
: 190 — 193 °C 
Hife^iJ 7 10 

N- {c i s-3- [ (4-^f/V-lH f — jV— 5 f/l^) t^->] 

15 MM. : 2 4 2 ~ 2 4 4°C (^$P) 
H»!!7 1 1 

N — {c i s-3- [ (4-^f;V-lH — < ^s^S— JV- 5 — f/P) 

IR (neat) cm -1 ; 3 2 9 7, 3 1 7 2, 2 9 4 0, 2 8 6 5, 1 
20 627, 1540, 1083, 950, 694. 

mmm 712 

N~2~, N~2~v^^vP-N~l~- {c i s-3- [ (4-^f;V-lH 

IR (neat) cm -1 ; 3 2 8 6, 2 9 5 0, 2 8 1 5, 2 7 6 5, 1 
25 646, 1525, 1513, 1216, 1085, 952. 

^J^Ufc 0 fcfcU »|7 0 8f#tN- {c i s-3- C (4-^^/V-l 
H — Of:/— /i— 5 — f/^) ^v-] >^n-^vvW 7^^7$ K^Mf^fc: 
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MMM 7 13 

c i s-N-^^vV-3- [ 1 H-^T l/&^— >V- 5 — f ;V) Or 

IR (neat) cm -1 ; 3 2 7 0, 2 9 3 7, 2 8 5 8, 1 5 1 7, 1 
5 209, 939, 792. 

■$mm?> 9 9 (D^m^mz-xK^n^s vxr\^-tmM¥\ 1 1 4 

^■faVfCo fcfcU MMM 7 0 9-e#7tN- {c i s-3- [ (4-^^/V-l 
10 H$S#iJ 7 14 

c i s-3- [ 1 H — f ^^V— /V- 5 — >f/P) -N — 

IR (neat) cm -1 ; 3 2 4 9, 2 9 2 9, 2 8 6 3, 2 7 6 1, 1 
5 1 7, 1 2 2 0, 1 0 9 1, 9 3 7 cm- 1 . 

15 mmm 399 (D^fm^mz.xRm^n^\ uTK^-rmmm 715 <Dft&m%: 

^UTCo fcfdU HJfe^|7 1 0t?#fcN- {c i s-3- [ (4-^5W-l 

mtfaM 715 

20 c i s-N- (v^ a^^^/v^ ^/V) -3- [ 
— y^-5 — f/v) ^-^r->] V^n^^f-^T^ ^ 
: 140 — 142 °C 

»J3 9 9 (D^mzm^XK!fc&ft\s\ £lTl^-tmMM 7 1 6(D^^^r 
^bfco fcfcU HJS0!I7 1 1 -e#7cN- {c i s-3 - [ (4-7<5W-l 
25 H — — iM Jr^is~] 1/9 u^^i/su} ^X7 5 KSrJlW- 

^Jt#iJ 7 16 

c i s-N — <l/i/jU- 3- [ — r y^/- /V- 5 /U) 
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IR (neat) cm -1 ; 3 2 5 5, 2 9 2 9, 2 8 5 4, 1 5 2 1, 9 
41, 746, 70 0. 

mmm 7 n 

c i s-N- (2-^pn^y^;l/) -3 - [ 1H — i^?"/— 

MMM 4 11 "C#fc c i s-3- [ (4-^ f-As— 1 H--f y^^-zV- 5 - 
^) ^P^fy7 5V (lOOmg, 0. 4 0 7 mm o 1 ) 

(5ml) t»2-^PP^WtK (4 6M, 0. 4 0 
7 mm o 1 ) , (23|il, 0 . 4 0 7 mmo 1 ) fc&Qfc^i&T? 3 0#» 

1^1^(4 6^1, 0. 8 14mmol) % ^7/ 7jc*^ h V 

J* (2 8mg, 0. 4 4 7mmol) ^PiT 2 B|W¥f#Lt 0 Jfcftl, 

jj'f/l'Xy'J*? n~^\>s?=7~7 4— (#X2 u-fo;VJ*/ ^ $ J — >v= 3 0/1 Trig 
W) T?»$H-5r£fc < fc!K c i s-N- (2-^nn^y^;V) -3 - [ (4 
-^f /I'- 1 H-f 5 -^/l') tf-drv-] i/^ 7 a-\dr^>-T^ >" (1 

0 0 m g , 6 6%) £#fc G 

1 H — NMR (DMSO-d 6 ) 8 ; 0. 9 3- 1. 0 2 (1 H, m) , 
1. 15-1. 31 (3H, m), 1. 69-1. 73 ( 1 H, m) , 1. 
86-1. 89 (1 H, m), 1. 96-2. 00 (1 H, m), 2. 26 
-2. 30 (1H, m), 2. 36 (3H, s) , 2. 40-2. 48 (1 
H, m), 3. 72-3. 82 (2H, m), 3. 97-4. 03 (1H, 
m), 7. 10 (1H, d, J = 8. 9Hz), 7. 20-7. 30 (3H, 
m), 7. 36 (1H, dd, J = 7. 8, 1. 4Hz), 7. 52 (1H, 
dd, J = 7 . 6, 1. 7Hz), 8. 00 (1H, s), 12. 86 (1 
H, s) . 

mnm? 1 7<D^mz.m^xRm^m\ ^y\z.^-rmmm7 18-722© 

te-g^l^bfco fcfcfU »J4 1 ltllfcc i s-3 - [ (4-^^V- 
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mMm 7i8 

c i s-N- -3- [ 

/U-5 — { ;V) t^rV] is? u^^-^-^T 5 > 

I R (neat) cm -1 ; 3253, 2931, 2854, 1575, 1 
5 213, 941, 786. 
MMM 7 19 

c i s— N— — 3— [ (4 — * 1 H — Is&V— 

1 H — NM R (DMSO-d 6 ) 8 ; 0. 9 0- 1. 0 0 (1 H, m) , 
10 1. 12-1. 31 (3 H, m), 1. 68-1. 71 (1H, m), 1. 

84-1. 87 (1H, m), 1. 95-1. 99 (1 H, m), 2. 13 
(1H, brs), 2. 23-2. 26 (1H, m), 2. 35-2. 42 
(4H, m), 3. 64-3. 72 (2H, m), 3. 94-4. 00 (1 

H, m) , 7. 08 (1H, d, J = 8 . 9Hz) , 7. 26 ( 1 H, d, 
15 J = 8. 9Hz) , 7. 32 (4H, s) , 7. 99 ( 1 H, s) , 12. 

8 6 (1 H, s) . 
MMW 7 2 0 

c i s-N- (2-?< f^^-^vW -3- [ (4-^^Vl— 1H — <^*?-J 

20 1 H — NM R (DMSO-d 6 ) 5 ; O. 9 2- 1. 0 3 ( 1 H, m) , 

I. 14-1. 32 (3H, m), 1. 69-1. 72 ( 1 H, m), 1. 
84-1. 87 (1H, m), 1. 96-1. 99 (1 H, m), 2. 25 
— 2. 28 (1H, m), 2. 36-2. 45 (4H, m), 3. 62 — 3. 
71 (2H, m) , 3. 72 (3H, s) , 3. 96-4. 01 (1H, 

25 m) , 6. 84-6. 91 (2H, m) , 7. 15-7. 19 ( 1 H, m) , 

7. 09 (1H, d, J = 8. 9Hz), 7. 25-7. 29 (2H, m), 

8. 0 0 (1 H, s) , 12. 86(1 H, s). 
^MM 7 2 1 

c i s-N- (3 Y^-^^O'^M -3 - [ — f 
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IR (neat) cm -1 ; 3 2 6 1, 2 9 3 1, 2 8 5 6, 1 6 1 2, 1 
514, 1265, 941, 781. 
MMM 7 2 2 

5 c i s-N- (4-^ h=¥v"<:^/U) -3- [ (4-^9-;l/-lH-Y^y 

Wife : 164— 166 °C 
MMM 7 2 3 

4— *=$-)V— 5- [ (c i s - 3 - t°^U >>V- 1 --jjVis? n^-^vvV) Hr^ 

10 -1H--Y ls?-*S—A'(0&fo 

t*T^ ME#!j4 1 l~C#fcc i s — 3- [ (4-^/V- 
;v— 5 — fAO ^~=¥iX] V^t3^3MJ-W5 V (lOOmg, 0. 403 
mm o 1 ) £ 2 5 %— JfAsZAsTAS? fc K ( 1 8 7 m g , 0. 448 mm o 1 ) 
£r^/ — ?V (10ml) m$§«?U i^40^*m ^T/7K*^*^* 

15 tMJ7-^ (51mg, 0. 81 5 mm o 1 ) tWW. (0. 2ml) 3r2jP;t % m 
fi-C 1 6 Bf HQ$*#Lfc 0 SJSjRK:^ na*M^itt^U 1 N-TkBfe^t;^ 
h y !7 A 7 Jc^$! £r2lP tl X ftWi L , 3£^S^6>^ u n*7VA-ettffiUfCo ^ n 

20 *7Ai?o-7f^77^- (7t h-MJ;V/7y^-7;X=l 0 0/0, 10 
0/2, 1 0 0/4-CStH) "C«3KSrtf5 -£T% 4-^9VV-5- [ (c i s 

- 3 — tr^y i?^— l — f/w^ n^df-s/vio ->] -iH-^y^7^ 

(9lmg, 1R3&7 1. 2%) Sre-feT^^T^fc LTflfc/fco 
IR (neat) cm -1 ; 3 1 6 7, 2 9 3 3, 2 3 5 8, 2 3 4 3, 1 
25 508, 1221, 1155, 1095, 985, 941. 
MMM 7 2 4 

c i s - 3 [ (4 1 — 7" h7t Kn-2H-t7y-2— f/V- 1 H 

fiT, »J4 1 ltffcc i s-3~ [ (4-^f/V-lH — f^V— 
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A'—5—4A>) X-^ZS] ^P^f^T^ (500mg, 2. 0 4 
mmol) ^on^y (10ml) till, 3, 4-^tKn-2H- 
t°7^ (2 0 5 ^ 1, 2. 24mmol) t p — h/^^-^^/^l^Wt • fc° y 
«^A(51mg, 0. 2 0 4mmol) ^Dtt^ tl^T p - b;Vx^;i/^y 
5 g£ • lzkf&4fc (3 8 7m g, 2. 04 mmol) &lMx.1t 0 

ny^V (10ml) S:iPx:Tl§#b % 1 7 H#Pfl, 6 0°CX* 3 . 5 B#P^ 

t 8 ot^l 0^FW»#b/t o SISi'MLTs l N-7kmJki- h V V J*7kmWt& 

10 v'!)*^7A^nvf^77^- (7nn*;^/ 

^ ^ y w_^ = 2 0/1 , ^ a u fc/UA/^ $ / —;V/T>-^~T-fc= 1 0/0. 
8/0. ltr^m) t»i^5rtt\ cis-3 [ (4-*7-/ls-l-Th 
7 t Kn-2H-fc°7^-2-^7l— 1 H — f y^/- 7V-- 5 — Y7l^> sT^S/] 
n^^-^^T^ ^ (6 0 2mg, i»8 9. 6%) ^rM-fe^^Vt Lt#fc„ 
15 IR (neat) cm -1 ; 2 9 3 3, 1 5 0 4, 1 2 2 2, 1 0 7 9, 1 
039, 980, 912. 
7 2 5 

4-7<9VV-5 — [ (c i s — 3 — tfpr ]) t>ls— 1 — f n^driWV) 2j-=3r 

- 1 t Kn- 2H— fc^f- 2 — f 7V- 1 H—Ty^^l'©^ 

20 IiT^ 7 2 4 -e#fc c i s - 3 [ (4-7* l-rfyt Kp- 

2H-t°7^-2— T7P- 1H — f 7V-5— ^n^df- 

f77^7 (lOOmg, 0. 3 0 4mmol) SrN, N-^f;V7th75 
K (3ml) 1, 4-v ? 7 + o^>' (36^1, 0. 304 

mmol) b pi^Z> ] J J* (I05mg, 0. 7 5 9 mm o 1 ) &M?tX, 80 

25 °CT*1. 50#r H m#b7c o tl&tMLT, *Sr*P^.T^ a n/Jvl^-C 2 U 

jV-fr^&srv^rysf?-?^— (Ti? b y/^/TV^E-~T7.k= 1 0 0/0, 1 
0 0/2ftffi) Ti*$S£rfr5 rtt, 4-^^-71^-5- [ (c i s-3-t°n 
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- 2 — f/V- 1 H-^f^V— ;V (6 4mg, ft$5 5. 0%) SrSfcH-fe* — /V 
t LT#fc„ 

1 H — NMR (CDC 1 3 ) 5 ; 7. 97 (s, 1 H) , 7. 34 (d, 1 H, 
5 J = 9. 0Hz), 7. 10 (d, 1H, J = 9. 0Hz), 5. 66 (dd, 
1H, J = 9. 5, 2. 6Hz) , 4. 04-3. 9 3 (m, 2 H) , 2. 66 
(m, 4H) , 2. 6 1-2. 3 9 (m, 2 H) , 2. 4 6 (s, 3 H) , 2. 
2 2 — 1. 9 8 (m, 5H) , 1. 8 6 — 1. 6 5 (m, 8 H) , 1. 5 4 (m, 
1H) , 1. 4 8—1. 21 (m, 3H) . 
10 L C/MS ; M+ 1 = 3 8 4. 
MMM 7 2 6 

4-^5vV— 5- [ (c i s - 3 - h°P U v^y- 1 -^/Vv'^ n^^;l/) Or*? 

v-] - i yl-4 • 1 ^^^(D-a-jsfe 

S*T\ 7 2 5 T?#fc 4 - 7< 5- [ (c i s - 3 - fc° n y 

15 1 — {fls*/# ln^^vvV) ^-^r->] — 1 —T f7t Kd- 2 H— 2 —4 

/V-1H — fy^;V (6 0mg, 0. 15 6mmol) ^y/olf;W 
a*-/]' (2ml) WL4N-Si/1, 4-^#1^^SS9t (2ml) 

y "7 $ h???^— (r-fe h — h y /k/T>-^— Tzk= i o 0/ 

20 0, 1 0 0/2, 1 0 0/4t« -^mm^n^f^s 4N-M/1, 4- 

[ (c i s - 3-t°n y i — f^^n^^/v) t^-y] -ih — r>- 

;?V— 7W li^ii; (5 5mg, HX*10 0%) ^Pltft©fe5f|ffi@#;t L 

25 IR (neat) cm -1 ; 3 6 0 0- 2 3 0 0, 1 6 3 5, 1 5 0 8, 1 
4 5 6, 1 3 8 0, 1 2 2 1, 1 0 8 9, 9 9 7, 9 4 3. 

mmm 727 

4—^^/1—5- [ (c i s -3-^/V*y >--4— f;l/i/^o^^i/;k) ^-dr 
->] -l-rF7t Kn- 2H-t°^i/- 2 — f;V-lH — r ;V<d&$l 
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^S?T\ HJfeM 7 2 4 T?#fc c i s - 3 [ (4 - * ^/U- 1 -T h7t Kp- 
2H-fc°7y-2-f;l/-lH — tlsfrz/—A'—5—<fjl') v^n^^ 
t^T^ (90mg, 0. 2 7 3mmol) ^N, N-^Wth75K 
(2ml) Hlj&flFU tf^ (2-^a^E-az^/v) tvV (34^1, 0. 27 
5 3mmo 1 ) bj%m% (94mg, 0. 68 3mmo 1 ) 8 0 

°C-i? 6 0#F B m# bfc 0 ^SJciH tt, 1 N-TK^b-t- N V V J±7kmm&tox., ? 

^W»^^'>^^*^^TteSS^, Mil b-cMJETr^MSr^*-rs*-e# 

-TtK= 100/0, 1 oo/i -casta) -emu&fty z.tx\ 4-*?-jv- 

5 — [ (c i s — 3 — ^E/VftV Is— 4 — A-v^ a-^dp-^/V') t^ri/] — 1 — 7" 
h7t Kn-2H-t°7^2-^;P-lH — 1ls?y—As (83mg, I&*7 
6. 0%) £r$£jtfe^ — /V£ LT#fc. 1 H-NMR (CDC1 3 ) 6 ; 7. 
97 (s, 1H) , 7. 34 (d, 1 H, J = 8. 8H2) , 7. 10 (d, 1 
H, J=8. 8Hz) , 5. 66 (dd, 1 H, J = 9. 4, 2. 6Hz) , 4. 
0 4-3. 9 3 (m, 2 H) , 3. 7 1 (m, 5 H) , 2. 5 5 (m, 5 H) , 
2. 46 (s, 3H), 2. 35 (m, 2H), 2. 17-2. 01 (m, 3 
H) , 1. 8 9- 1. 6 5 (m, 5 H) , 1. 4 9-1. 3 0 (m, 2 H) , 1. 
2 1 (m, 2 H) . 
LC/MS ; M+ 1=4 0 0. 

mmm 72s 

4 — ^^/U-5- [ (c i s - 3-^/l^JJ Is— 4— (/Uisfn^^cZ/M ^-df 
v-] - 1 H — f ls$?^—j\s<D'&$, 

mmT, mmm 727 -?wt 4 - ^ ^-/^- 5 - c ( c i s - 3 -^r/i>& y 

4 — t/isis? n^dr^/i^) ^df/l - l-fhyt Kn-2H-f7^-2— f 
/V-lH-^fy^y-Zl' (8 0mg, 0. 2 0 0 mm o 1 ) ^y/ntf/l'T^ 
3— yl/ (3ml) i*L4N-Ii/l, 4-^^-f-ls (3ml) Srj&tlfcT, 

ifit'i9Hr»Lfc 0 «j±Ti?^^®*i-s*i?#7taifa^^, isy$ 

ffps-fr? x*~* hi/^^-r— (T-fe h y^/T^^e— T7j<= 1 0 0/0, 
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1 0 0/1, 1 0 0/2t^tti) -e#»j!!S:ff 4-^7^-5- 
[ (c i s - 3 U V - 4 -'f P^^^) -1H — { > 

¥y°—/V ( 5 5 m g , IfcS|S 8 7. 1 %) & 6-feT^7^7 7 * LtHfc, 
IR (neat) cm -1 ; 3 1 9 7, 2 9 3 5, 2 8 5 8, 1 5 0 8, 1 
5 2 2 3, 1 1 1 3, 1 0 3 1, 9 9 3, 9 4 1. 
MMM 7 2 9 

N — OifA*— N — N— [c i s-3- [ — f 

iir^ %Wfr\i 1 [c i s-3- [ (4-^^- 

10 /V— 1 H — i l/Jfy—/V— 5 f/U) v-] n^df- 7^ (15 0 

mg, 0. 4 4 7 mm o 1 ) t 3 6 % — *;l/^7;Vf t K ( 5 6 m g , 0. 6 7 
lmmol) ^^y— 71- (5ml) Kl»»U ffiMt (0. 2ml) attS 
fiT3 0^m i/TSTkmitfrVm^-hV (5 6mg, 0. 8 94 

mm o 1 ) &M%-XmU-? 1 7 Lfc 0 SJ^» ^ a n *7^ A ^Px.T% 

15 mk, i N-7jc^b-t- b y v j±7kmwt&M7Lxftmv, ~g.\z.j&mfrh? n 

~>!)*W7A^n-7 yif'y'yj— (T-fe h— Ml7V/ / T^^^T7ic= 10 0 

/ o , ioo/i -e^m) -eWM^fr -cn — <>^7V- n - y n - 

20 [c i s-3- [ (4-^^7V- 1 U-^lstfV— JiV- 5-^7V) ^-=¥iX] i/i7 
n^^vvH (136mg, W8 7. 0 %) 6-feT- r E-7V^ / 7t L 

IR (neat) c m~ 1 ; 3 1 7 2, 2 9 3 5, 2 8 5 8, 1 5 0 8, 1 
221, 1093, 1001, 941. 
25 H»J 7 3 0 

N-T^l'-N- [c i s-3- [ (4-^9VV— 1 H— ' f >-^V— 7V- 5 — f 
. 7V) ^"^^] V-^ a^^fi/7^] T$^<D-^J& 

^fjfT> H»!J7 2 9t1|fcN- <^v 5 7l--N-^^7V-N- [c i s-3- 
[ (4 - ^f^- 1 H-^f >^'y-;l/- 5 - ^^) ^-^ri/] ^^n^^-<X7V] T 
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^ (80mg, 0. 229 mm o 1 ) -Sr^ * J —;V (4ml) tWL, 

T J* (1 4 4m g, 2. 2 9 mm o 1 ) ^0x N 1 0%-P d/C (5 

o %^-7Xd b p) ( 2 o m g ) itmiM it, 2 ^w*p^5»^tt?^# bfc c mmz-m 

UPd/C ^fefeiL MJ£TTi^^^*i-5*-e#fcjtiia^^, ^ V 33 ? 

5 /V^7^A^ci^ yjf^y^ — (T-fe b— h y^/T^^E-— T7k= 1 0 0/0, 1 
0 0/1, 1 0 0/2, 1 0 0/4^i§{±}) x*%HM&ft 5 - 1 x\ n-*?-;u- 
N- [c i s-3- [ (4-^^/V- 1H — i >yy*— JV- 5 --f/V) t^r^] 
>^n^^>vl/] 75> (5 0mg, ^$8 4. 2%) fi-feT^/V^ x ^ £ b 

10 IR (neat) cm -1 ; 3500- 1495, 1373, 1218, 1 

203, 109 3, 102 5, 943. 
7 3 1 

N- [c i s-3- [ f y^/- /V-5-^/1/) 7^/1 

15 (a)N-[cis-3-[ (4 — 7<9V^— 1 — T" b7t Kn- 2H-t°7V- 
2 — f /P- 1 H — O-^V— 7V- 5— T/V) J^V] v^u-^vvv] -N-^ 
x=/V7 5ytN- [c i s — 3 — [ (4 — / 9vV— 1-T h7t Kn-2H- 
t°^>--2 — f /P- 1 H--f ;V— 5 — f /P) ^-drv-] v-;7 v//l/] 

20 SUIT, (^y^yf^Tthy) (7op*;^) vV-s^^a 

(0) (5 7mg, 0. 0 5 5 4mmol) fcrac-2, 2' -If* (/7^c 
—71^^:7^ /) - 1 , 1 ' — \£-r-7=^;V (69mg, 0. Ill mmo 1 ) £• 
(2ml) }C^^L-CS?&-eiB#rffi#L7t 0 ^P^^^y- (117 
Ml, 1 . 10 8 mm o 1 ) t MMM 7 2 4 X°'&tc c i s-3 [ ( 4 ^/V— 
25 1 --7" F7t Kn-2H-t°^^-2--T7^-lH--f 7V-5--T7V) 
Tf-^v/l a^^-ih^T? 7 (3 6 5mg, 1. 10 8 mm o 1 ) £r hA^V 
(8ml) xmmis±h(Db , tMJ^tert-^ h^rf K ( 2 1 3 m g , 
2. 2 2mmol) 8 0°CT?4 0#^*#L7C O gStlLt, EOSIfe 
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itmmnm^. v % 7^nvf^7^ (n -^^/wm^f- 

;V=5/1, X^M&?f5 Z.tT\ HfeT^/V^T^CDN- 

[c i s-3- [ 1 -7" f7t Kp- 2H- If^V— 2 — f/V- 

5 1H — fy^y- /P- 5-4W) ^v"] v-y n-^vvK] -N-7x-^7$ 
> (1 7 4 m g , i|XSiS3 8 . 7 %) £: g-feT^/V^ r ^ © N - [ c i s — 3 — 

[ (4— t^As— 1 -7f7t Kn-2 H- If 9^- 2-4VV- 1 H — f 
• — /V— 5 — { /V) ^-^r->] S^n'v^S/yl/] -N, N — S^rc—yVT 5: V (8 3 
mg, *Wl 5. 6%) ^^fL^ftL#7c 0 

10 (b) N- [c i s-3- [ (4-^^VV-lH — f/V) ^~ 

^riy] -^^n^dr^yV] -N-7x — /VT % 1/ • 1 ^m&(D&j& 

WMT, N — [c i s-3— [ (4— t*^7V— 1 -"r h7fc Kn-2H-t°7 
y-2 — ^/V-1H- OPS— /Is- 5 — f/V) tf-^] i/^n-^^riz/V] -N 
-7x^7^ (lOOmg, 0. 2 4 7mmol) ^7 7°nt>T;V3- 
15 /V (4ml) tiiL4N-fi/l, 4 — S^^M^iSSfc (4ml) ^P^LT, 

n t>7^3-;n;^t^f lit, if ^IlLTM©^ 7 7°n t>7;V 
=3— A'-C^L, jftET-c^fcSI^^S*^ N- [c i s-3- [ (4-y^/y 
— 1H — fy^y*-;V-5 — f/V) ^-^r-y] y^n^y;!/] — N — 
20 ^ (71mg, W8 0. 5%) £r £ Lt#fc„ 

IR (neat) cm -1 ; 3100- 2300, 1531, 1492, 1 
3 8 8, 1 3 7 5, 1 2 6 8, 1 2 1 3, 1 2 0 0, 9 7 8. 
MMM 7 3 2 

N- [c i s-3- [ (4-^f;V-lH — i As— 5 -4VV) ^^V] 

25 y^o^y;l/] -N, N-i^7x^T5 ^©^J5£ 

liTs Hft^j7 3 1 (a) TT#fcN- [c i s-3- [ (4-^^VV-l- 

T Y t Ko- 2 h— if y y— 2 --fyy— 1 H-y y^V— /y— 5 — ^-^ 

-y] i/^a^-7;l/] -N, N— ^7i=;l/7^y (82mg, 0. 172 
mmol) ^-fy7'nt>7;V^^ (4ml) ^$?L4N-i»/l, 4- 
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vjr^ismm (4mi) srinfcT, m.ux2 o0#p«#U7t o 

^L-CiafPaWTR^Px., ^^^T*ttttJb7b 0 @^^9viWl£r7.kif&Fn 
5 -^f-^/gl^^/t^ 3/1 -e^tH) -elfM^fT 5 r. t -c, N- [ c i s - 

3- [ (4-^;l/-lH — f^V— 7l— 5 — ^3^] v-^n^^fS/ 
7l/] -N, N-i?7x^7^ (5 2mg, 7 6 . 8%) ^SfS-feT^EvV 

IR (neat) cm -1 ; 3172, 2937, 2358, 2343, 1 
10 587, 1492, 1294, 1223, 1093, 1010, 945. 
MMM 7 3 3 

N-^/V-N— [c i s-3- [ (4 -?J-;V— 1 H--f tV— 5 — f 

/V) t^r^] v^a^^vvV] -N-7i-;V7^©^ 
(a) N-^^7V-N- [c i s - 3 - [ (4-;*^vV- 1 — T h "7 Kn-2 
15 H-tf^^-2 — f7V- 1 H — T l'#'*S'—A>— 5— -f/l^) ^-df-iy] Z/?v^3ri/ 
;V\ -N-7x^;l/7 5y©M 

SfT, »J7 3 1 (a) T?#fcN- [c i s-3- [ (4-^^vV-l- 
7l^7t Kn- 2H- If 7 2 -- f/V- 1H — f^Y-/V-5 — f/W) 
v'] n^^rvvk] /V-T 5: V (lOOmg, 0. 24 7 

20 mm o 1 ) t 3 6 %-*^i^7^f t K ( 3 1 m g , 0. 3 7 0 mm o 1 ) ^ 
(4ml) fcig^U It^ (0. 2ml) %DU?LXmUX 1 B#fS3fcN^ 
v-TyTk*^*^^ f y (3 1mg, O. 4 9 3mmol) 2r}&D;t.-C^i& 

■C 1 B#r^a#bfc 0 cio*;l/^eDx:Tf^LT, 1 N-7kM^ h 

y >7^7K^^0^-C^^L, MfcTKS^^ n n/}N7P^-ettffl bfeo ^ n in* 

25 ^j*m&&t>^xmfa'km.7kx«m&&s i*«t ^ ^ a ?r jp ^.r^ji l , 

N-^^V-N— [c i s-3- [ (4 1 -t" h^t: Kn-2H-fc° 

7^-2 — f 7V- 1 H f •^W—JV— 5 --tW) ^ V] P-^vvKl - 
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N-7x=/V7r/ (8 9mg, W8 6. 0%) S^b LT#fc Q 

(b) N-^^-N- [c i s - 3 - [ (4-^f^-lH-^^V-;V- 

^StT. N-^^/^-N- [c i s - 3- [ {4—*=?-sV~l-T h 9 t Kn 
5 -2H-tf^-2 — f/V-lH->f^7-;V-5-^/V) ^"^f^] 

=3r^] -N-7x^;l/7 5y (8 9mg, 0. 2 12mmol) ^y/nt c 
/V T/ U=i—/U (4ml) (:iiL4N-t|/l, 4-v ? ^-^ri^>-^ (4 

mi) &Mx.x, m^2 2^mmwv± 0 m&Txmm^^i^x, 

10 7A^PYhi/77^- (n — ^ ■Zr-y-ls/mWL^fr^ 3/1 XMlti) X^U^ 
ft5^.kX\ N-^^A—N— [c i s-3- [ (4-^f;i/-lH — (l/<*fV 
— 5-4/1/) t^r^] ez^^^/V] -N-7x-^T$V (6 2mg, 
W 8 7. 1 %) £r 6#,T^^:7 r * t Ltffco 

IR (neat) cm" 1 ; 3 1 7 2, 2 9 3 7, 2 8 5 9, 1 5 9 4, 1 
15 504, 1223, 1200, 1093, 943. 

mmn 734 

4-^^71—5- (4-= 5r^) -1H f >$*y*— ^(D^ffi, 

(a) A~*=f-;V- 1 -T h^H Ko-2H-h°7> / - 2 -4 /V- 1 H — i 
V'—JV- 5 — ^(D^kWL 

20 iif, H»!J 4 0 2 -C#7fc 4 - ^ ^-/V- 1 H f Is&'-S—A'— 5 /V 

(5 OOmg, 3. 3 7mmo 1) £rv^nn^>- (2 0ml) Kl$gi$8U 3, 
4-v^fc Fn-2H-fc°7y (2 3 9 ^1, 3. 71 mm o 1 ) t p - b/l^V 
.X/V/Js ^Wt ■ 1 zk?Q#5 (64mg, 0. 337 mm o 1 ) £r#P;t N rf7fc Fn 
7 7 > (25ml) SrAPfcTigft? U 2 0 MKJfi $ i§:fc 0 -liJETt^ 

•r^xmcm^B,^, ?/i># ^^v^yy^-rj*- ( n — ^f-^ 

Kn- 2H-t°7>- 2— f/l— 1 H — f Isjfif' /l^ 5 — j\s (4 7 7mg, 
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6 0. 9 %) Tl#7h 0 
(b) 4-^^-5- (4-— Yn-7^J - 1 H— { ^JfS— ;V(D&f& 

SSfT, 4-^5vV- 1 h7t Fn-2H-t 0 7y- 2 1 H — f 

y^Y-;V-5-^;V (2 0 0mg, 0. 8 6 1 mm o 1 ) £rN, N-^y^ 
5 /VaN/I^^TS: K (5ml) 4-7^tn=fo-<>'f y (lOO/il, 

0. 9 4 7mmo 1 ) trnW.^ (179mg, 1. 2 9 mm o 1 ) &Mx. 

t\ 5 0°C1?1 B#fiKK#Lfc 0 lN-ftlt* (6ml) £ y ^ y 

— 7V (3ml) ^imiT^TT* 2 fflJ|#Lfc 0 Mf7k^DtTpH=9 

tbt, gt^^w/ 3/i-e2 mttffi b/c 0 mmm^^xT^t 
(n— ^>ymm^^=3Xixmm) xmm&n? z.tx\ 4-^^^ 

-5- (4-^hn7i7^) - lH-^y^Y- 7V (19 2mg, l&SpS 8 2 . 
8%) Sr^HIf*^ LT#fco 
15 IR (neat) cm~ J ; 3 1 8 0, 2 3 5 9, 2 3 4 3, 1 5 8 9, 1 
5 0 6, 1 4 8 7, 1 3 4 8, 1 3 4 8, 1 1 1 1. 
7 3 5 

4- [ (4-y *$-as- i h— r ^yv— 7V- 5— r^w) t— 1^ 

20 S*T, H»!l7 3 4-C#fc4-y^/V- 5- ( 4 h u 7 * 7 ^ >0 -1 
H — f^y-;W (13 9mg, 0. 516mmol) (20ml) 
xmU U 10 %- Pd/C (50 %^-7]Ca B p) ( 2 0 m g ) §r^P 3tJEg 
?ST-ei. 5B^7X*^M«#^to^ 0 mmWMM., Pd/C^I^«ffT 
^«§r^i-S*-e#fc«ltaM© 5 (50mg, 0. 186mmol) 

25 §r-ry^°n tVVT/V^— ?V (3ml) XmM\^ 4N-£t/l, 4-^^-^i^ 

>mm (2mD ^n^r, ^.-ci. 5^a#b^ 0 ifititftSMiSL 

T. ^&T?*i5fcV^^*(D'-i' y^a lf;V7;V3- 7W?$fc#-lxT N ^JETT^^ 
4- [ (4-^fy-lH — (>?*y*— 7^-5 — f7l-) ^-^v-] T- 
y>-' l^SSS (3 9mg, *K*7 8%) £ £}-&mfek bT#fc 0 
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IR (neat) cm -1 ; 3 2 0 0- 2 2 0 0, 1 5 0 4, 1 2 4 1, 1 

2 0 1, 1 1 0 3. 
MMM 7 3 6 

5- (3-^fP7x;^) -1H — fy^y-;l/©^ 
5 (a) 4— pt^vW— 5- (3-— hu^^y driy) -l-f^t Kn-2H- 
2 1 H — f ^^V— ;V©M 

SiT, ^li 7 3 4 ( a ) 4 - ^ 1 -f h7t Kn-2H-t° 

y>-~2 — f/P- lH-^y^/- /V- 5-^— ;V (1 3 Omg, 0. 560 
mm o 1 ) tm-i/=- Fn^ytV (103mg, 0. 61 5 mm o 1 ) IrN- 
10 ^f^-2-t s ny>>/y (4ml) «U (193mg, 1. 

3 9mmo 1) ^Px.T N 1 2 0 "CC 2 BtP^ £ 1 5 0°CX 2 RfFTO#U7t 0 ^Jfc 

tk t i&?n^7ic-ejiK^^#- u mfc.mwt'*- *svj>> ^Mx-xmrnk, mm lt 
mBTx-mm^^^-f-^xntcmmmm^, ^ y # ^M^u-^h^^^ 

15 -f — (n-^tV/^^=5/lT« T^^SrfT5-^-Cs 4-^ 
^7V-5— (3— — ha^^/^fiy) - l-ff7tKn-2H-t a 7y-2- 
7W- 1 H-^ ( 1 3 6 m g , l&^6 9 %) ^-fe@f*^ Ltifc. 

(b) 4-^^7V-5- (3-x^P7x/^v') -1H fls?-S— /VCD^fa 

S*T, 4— ^^vV— 5 — (3--hn7^/dfv') - l-jf7tKn-2 
20 H-fc°7y-2— f^-lH-^^/-^ (13 6mg, 0. 38 5 

mmol) &*¥/—;V> (5ml) }£|g$?U 4N-M/1, 4-^^-^f^V 
|« (5ml) ^DitMT'2H«Lfco MJETTi^£^*tJL ISfPS 

w u mTkffim^ i/VJ* ^n^xmmk,, mm LTMffiTt*^f*ts 
25 ^xmcmmmm^, ^vz> ?^z> ?a^oyh^7^ (n -^u-^/gf; 

^^/V= 3/1 T^ffl) T?*tSSr ; fT5 4-y^7V-5- (3-=fP 

^/^vO -1H-- ^ (9 4mg, ^$9 1%) £#fc 0 

IR (neat) cm -1 ; 3 5 0 0- 2 7 0 0, 1 5 3 1, 1 5 1 3, 1 

4 7 3, 1 3 4 6, 1 2 7 6, 1 2 3 2, 9 3 9. 
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mmm 737 

3- [ (4-^f/V-lH-^^y-;l'-5-^^ r^V] T~V ^ • lig 

^SIT, HJfe^lJ 7 3 6 -C#fc 4 - ^ ^/V- 5 - (3-— fn^^y dei/) -1 
5 H-^y^/V (60mg, 0. 2 2 3mmol) (10ml) 
XMM U 10%-Pd/C (-a7kp B B ) ( 2 0 m g ) &Mx.Xikm&m)M U g 

?a-e 2 B#nfltii# bfc 0 i5mi) mmmwrn-t ^bt-Pd/c^ 

71- (1ml) 4N-W1, 4-v^^l^^ (2ml) ItMx. 

10 T\ S?i.-ClB#^^7K^T-ei B#ffl»#b^ 0 tFffflbfce-fe@ft:^^b-c, 
•=r/u-c$fc$t^ mJ^T^m^^X\ 3- [ (4-^^-yl— 1H 

fJ^>A- 7V-5 — fAO T— 11 >" • life^S (5 0mg, i&SjS 8 1 

%) ^&«tLt#fc 0 

IR (neat) cm -1 ; 3300- 2200, 1531, 1485, 1 
15 387, 1270, 1254, 1203, 1141, 1082, 953. 
MMW 7 3 8 

5- (2-^on-4-^hP7x;^» -4— ^ 3vV— 1 H-^ IsjfS— As 

mmr, mmm 734 ( a ) -e#fc 4 - y ^/v- i-rh7tFn-2H-t° 

20 7 y- 2 -^f;V- 1 H-^ y^^V- 5 - t-^ ( 1 5 0 m g , 0. 646 
mmol) t 3-^ an — 4 — ^7V^~a— hn^VifV (12 5mg, 0. 71 
Ommol) £rN, N->^ ^WivKAT $ K (2ml) fc^fL^^y^A 
(134mg, 0. 9 6 9mmol) &1)\\X-X S 7 0°CT?1. 5H#P B W#bfc 0 

25 ^7X<Jr^p^7k-eJHI^^b, M7X«-^^v?>^^n^T|fe^ N iffi@L 
TMi±T-e^^^*i-s*-e#^:^lia^^, y ^ / — 7^ ( 1 o m 1 ) 

Lt4N-fi/l, 4-v?^-^^>-^ (5ml) %MX-X, SfiT'14^1 
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7A^P-7f^77^ (n — ^f">-/gtl^^^= 3/1 , 2/lt§tB) 
*C»»ISrff5 -£T\ 5- (2-^nt3-4-^ hv7*.y*c-» 
5 - 1 H —4 ^^V*—/V ( 1 6 8 m g , 8 6 %) £#fc 0 

IR (neat) cm -1 ; 3 3 1 3, 1 5 8 3, 1 5 1 6, 1 4 7 1, 1 
3 3 8, 1 2 6 5, 1 2 0 9, 1 1 2 0, 1 0 8 0, 1 0 5 5, 9 0 6, 8 9 5. 

mMm 739 

3-^nn-4- [ (4-^f;V-lH — Off S'—A'— 5—^/1") ^v-] T 

10 ~ JJ ^ • 1 mmit(D&f& 

fiT, HJfeM 7 3 8 7?#7fc 5 - (2-^na-4--Fn7xy^^/) -4 
-^f;V-lH--f^/-;W (12 0mg, 0. 3 9 5mmol) §r^^y — 
71/ (6ml) 7;«?U mbX* (H) 27kfQ¥0 (4 46mg, 1. 98 
mmol) ^Px.T, 8 0 o Cl? 1 B#^^#U^c 0 SSBJuK LfcBcJ&^^k^a 

15 AU 1 N-3jcSKfc7- b y ^^tK^^^AP^T pH>8i LT^^x^v/t b 
7t Ki3 77^=5/l-C2|Hlttl±iUfe„ ttfflJl*^*^-C7ki:<&fPAtfc!kt? 

*-T5*-e#/c^aSI^, i/!/*^7^i37h/77^ (n 

^/ff|sgfcac?vv=2/l, 1/1, 1/2-C^ffl) •e#»!Srm^&@#:«r»*:„ 
20 #btbfc@#:?rl, 4-v^^i?-^ (2ml) 7?1§H? L, 4N-M/1, 4- 

(2ml) ^PiTSMT^M, 35121^^^— G&l 
5ml) ^iTSjft, ^mU/c^fe[lIf*^»LTv ? ^^-/^--^l-7?^ 
#v «JEETt?ISfll$^:5*T?> 3-^na-4- [ (4-^f^-lH-^fyy 
/V— 5-//W) t^r^] yv - 1±&^; (4 5mg, »4 2%) 

25 7t Q 

IR (neat) cm -1 ; 3 3 0 0- 2 1 5 0, 1 4 8 9, 1 3 8 9, 1 
255, 1205, 1061, 806. 
7 4 0 

3- [ (4-^^-lH-fy^;u-5 — fAO by /v 
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(a) 3- [ (4-^^-l-7h7tKn-2H-t°7y-2 — f/V-lH 

— f ^^y— ;v— 5 --r ^-^-v'] h y /kd-s-j^; 

^SfT. 7 3 4 ( a ) -e#fd 4 ^VV- 1 -7" h 7 t Kp — 2 H — fc? 

5 9^- 2 — ^A— 1 H-^f JV~ 5 — ^ — /V (3 0 Omg, 1. 29 

mmo 1 ) £ 3 — =• h 0^^/= MJ/V (2 1 Omg, 1. 4 2 mm o 1 ) £rN 

2- fcfa ]) 1/ (6ml) &Bfc&y?i» (44 6mg, 

3. 2 3 mmo 1) ^MtLX^ 1 5 Ot"Cl 6B#P B ?^#Ufc 0 g^Hbfc^ 
TkSrJB^T 1 N-Slfo|cCpH= 6 t LT, WK^/Il^c^vl^ 1/3 

n^r yf?'?^— (n~^y-^/ffl%fc=c-^^= 6/1 , 3/1, 2/1 
-Ci^fcU) -elt^Srfi 1 5 ^tX\ 3- [ (4-^f;V-l-7h7tFn-2H- 

t°^^-2 f;V-lH f ls#"S~- JV— 5-^/1") ^-^rv-] MJ/V 

15 ( 2 9 9 m g , IR^S 6 9 %) £r#fc 0 

(b) 3- [ (4— ^f^-lH-fyyy-;V- 5— fW) ^O^/— 

h y ^ • 1 i»*to^j5£ 

^5HT, 3- [ (4-^f;l^-l-fb7t Ko-2H-t°7y-2 f/W- 

1 H — i l/-$?y? — 7V— 5 — -Y /V) ^-df-^] ^yy^MJ;P (2 9 9mg, 0. 8 

20 9 7mmol) ^y^ntVV7;V3-;V (6ml) tl, A-^Jr^ls (6 
ml) XMMV. 4N-M/1, 4-^^-^^->mm (6ml) a^tM 
t?2 3H#^a#Ufc 0 i?^A'X.~TA' (30ml) &M7LXW.W&, #fffi^£: 
Ilttt, ftjtflETTf*fc«$*5*^ 3- [ (4- 

^ 1 H— T isjfS— A*- 5 — r /V) t^^] s<lsS~ h V • ig^ife ( 1 

25 7 6 m g , Jfc*s 6 9 %) 

IR (neat) cm^ 1 ; 3100- 2050, 1581, 1529, 1 
4 7 9, 1 4 2 9, 1 3 8 8, 1 2 4 6, 1 1 5 7, 9 3 9. 

mmm 741 

4 - [ ^vl/- 1 H — f *y#^/—}\>— 5 -//V) d-dp- V] ^<^/— MJ;l/ 
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(a) 4- [ (4-^f^-l-rh7t KD-2H-t°7y-2 — f;V-lH 
— f zs?*S~-j>v— 5 —4M t^rV] -<yy^ h y /vco^^c 

s^T, HifeM 7 3 4 ( a ) -C#7fc 4-^^/1— 1 -7" h y fc - 2 H- fc° 
5 7>-2 — f/W- 1 H-^fyy/- /V- 5-^— /V (3 0 Omg, 1. 29 

mmo I ) £ 4 - ^Ao^n-^^y*^ (1 72mg, 1. 4 2mmo 1 ) £r 

N, N-^WM7?K (6ml) fcl?§#?U fikWgJ V V ^ (2 6 8mg, 
1 . 9 4 mm o 1 ) ^P^T, 5 0 2 MO 2 2 H#R03H$ bfc 0 

M,? V>f7-7^— (n — ^^iJ-y/g^o^A^ 5 / 1 , 4/lT^Hi) T* 
HMKSrff 5 - £ T?> 4- [ (4->^/v-l-rh7t Fn-2H-t°7y-2 
— f;v-lH--f^y-;v-5-f;v) ;^y] ^y^MJ^ (3 4 2mg, 
15 iRa(B 7 9 %) <§r#fc 0 

(b) 4- c u-y^w- 1 h — r yyy— 5— r/v) a-^rsyj -<^y- 

h V A> • 1 *M*toi^c 

S*T, 4- [ (4-^f;P-l-ff7t Kn-2H-t°7y-2-^^- 
1H — fyy/-/W5-'i'^) t^y] (3 3 8mg, 1. 0 

20 lmmol) Sri, 4-^=¥^> (6ml) t?j§#U 4N-SI/1, 4- 
^dff-i^R (6ml) Sr2fl;tT^»T2 3B£lffl*#lyfco S^^vl^— 

(3 0ml) ^Dx.tft#t, Wm^Sr^fimU-C, $**?vVrt— 'r/W^H^k, 
iftETt^ttftl****^ 4- [ (4-y^/V-lH — fi/^V— /V-5-^f 
/V) ^-^r^] -<^y^hy/V- (2 3 9mg, |$8 3%) §r#7fc 0 

25 IR (neat) cm -1 ; 3100- 2040, 1604, 1527, 1 
5 0 0, 1 3 8 8, 1 2 6 1, 1 2 3 8, 1 1 6 7, 1 1 5 5. 

mmm 742 

1- [4- [ (4-/f/V-lH f>^^—/U- 5-4 Sis) ^-^^y] ? 

/v] y 5 y • 1 m.mm.(D&m 
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SIT, H«J 7 4 1 "&&1t 4 - [ ( 4 - ^ 1 H-- f V^V— A— 5 - 

-f 71-) ^-df h U /U • 1 ±^i^ (70mg, 0. 245 mm o 1 ) & 

7f7tFP77^ (2ml) T?JB$«U TK^T-CTK^kU ^£ AT/US 
(46mg, 1. 22mmol) ^JPx.T. ^^MLT4 9#p H W#Lfc 0 
5 7K^rUT, zK (46/zl) 3r^o< ») tAPX-fc^, 4 N-7»fW- h P #«M< 
ISifc (46n 1) , *140 (/il) JrTb7tKo77V (5ml) ^P&T. 
^tr?flH$Lfc„ »^I*Lt, f h7t KP7 7^«f, j^ET"C» 
3KSr®*i-5*T?#^ai*fe9lll*-, v/W^>j;7A^Pvh^77^ (Ti? 
b - h y ;v/7 z:77k- 1 0 0/0, 5 0/1, 2 5/lt» T'ltl^ 
10 ffV^feifti LT, (4 1mg) £#7h 0 #fefb7t@#:Sr 1 , 4-^^> 
(2ml) -C^fU 4N-:M?/1, (2ml) Sr7JP;tT 

si-e i B#ram^m. xics*^/^— tvv- (^ji 5mi) ^ap^-c, »e 

[4- [ (4-^f;V-lH — f^V— 7V-5 — (Ad t^i/] ^^/V] ^ 
15 (4 6mg, 6 5 %) £r#fc 0 

IR (neat) cm -1 ; 3060- 2060, 1508, 1230, 8 
3 5. 

mmm 743 

1- [3- c (4 1 h-^t as— 5 -^f/v) ^r^-^i ~7 

20 7V] ^ 5 V • 1 ^^ife©-^ 

S*T, HJfe^J 7 4 0 T#fc 3 - [ (4-^f;WlH-^y^/-;W5- 
-f /V) h y 7V • 1 ^^±g (60mg, 0. 210 mm o 1 ) S: 

Tf7tKD77y (2ml) T?« U 7k^TT?7X^ U ^ 17 A7^^ - ^7 -A 
(40mg, 1. 05mmol) ^P^T, S?fi}ClLT4«#L/c 0 7j<?£ 
25 tLT, 7k (40/z 1 ) £t^o< <9 iJP^/c# N 4N-7kgHt^ h y f7A7X^?it 
(40/i 1) s Tkl 20 (m 1 ) iry x f7fcKt2^^^(5ml) ^7JPx.T, S 

§r^*i-S*T?#fc^H^^^ V y * ^71x^7 7A^nvb^77^ (Tir h 
= h VA-/T^^~T7k= 1 0 0/0, 5 0/1, 2 5/ir« -Ctfeft 



WO 02/100833 PCT/JP02/05609 

356 

^&&mfct it, (3im g ) &#fc 0 nbtitimPf^ 1 , 4-v^^y 

(2ml) Ti§#PU 4N-M/1, 4-^^>>mm (2ml) 
mffi.-? 1 &M9tW&, 1Z\Zi?^<?/te—TA' mi 5ml) &MZ-T^ WkPt%t& 

5 [3- [ (4-y^/^- 1 H— f — t^v-] ^ 

J-JVT 5^-1 ( 3 9 m g , 6 4 %) £r#fc 0 

IR (neat) cm -1 ; 3 2 0 0- 2 1 0 0, 1 5 8 9, 1 5 2 7, 1 

4 8 9, 1 4 4 6, 1 3 8 5, 1 2 5 1, 1 2 0 7, 1 1 6 1, 1 1 0 1, 9 3 
7. 

10 7 4 4 

trans— 4— ( (4 — 1 H — 4 1/?^/— /V— 5 —4A>) ^r^ls) is 

(a) trans-2- {4- [ (4-^^/1— 1 H--f ;V— 5 — f 
/V) ^^rvO i/^ n^^yyV} - 1 U-4 y>f ^ K— /V— 1 , 3 (2 H) 

15 

6 8 2 4 — x^/U— 1 H f Z/tf^—lV- 5 — — A/ (359 

m g , 1 . 4 6 mm o 1 ) „ MMiH 3 2 3 ( c ) ~e#fc cis-2- (4-tF 
ndf-v-v-^ ^i/yV) 3 ( 2 H) -i?3r^ (8 

5 4m g, 3. 4 8mmo 1 ) (D h/l^^ (1 5ml) i/T S p'-^U^ 
20 hU^*7*7y/f/Vxy^ (1. 2g, 4. 53mmol) ^P^, 

1 2 0 °C(CT 3 &?mMW L/Co BOMSrMI LT# o n afr/W» <t 

>- : S^Bftm^^= 2/1) iC-Cill, trans-2- {4- [ (4-^5^ 
25 - 1 H--T^^y— /V- ^ u^r vvW - l H — f y^fy 

K— ^- 1 , 3 ( 2 H) - (681. 6 m g , 50%) £#fc 0 

(b) trans-2- {4- [ (4 —^."f-jv— 1 H—^f 1/&"S*—A'— 5 — < 
/V) ^-^r">] ^ u^*sA>} - 1 H — f V K— 7V- 1 , 3 (2 H) 
y^r^^T, mM®\l 4(D^fefc!pCTS^§r 2 fTV> s 4- ( (4— a^/V— 1 
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R (neat) cm -1 ; 800, 1072, 1122, 1257, 150 
8. 

MMM 7 4 5 

5 cis-3- ( (4-xf;v-iH — f >"^V— A— 5 — fW) a 

ili 3 8 5 ( b ) -e^f#fc trans-2- ( 3 — fc K a =3f ^v-^ a 
/V) -1H- f y^yK-;V- 1, 3 (2H) -^^fflVX »0ij7 44cD 
^&H;iPC-Cra^fTV\ cis-3- ( (4-^9VV- 1 H— fy^/- }V- 
10 5 — f7V) ^ a^^lh^T^ >Sr#fe„ 

L C/MS : M+ 1 = 2 8 8 . 0 
MMM 7 4 6 

c i s - 4 - ( (4 —3l^jv— 1 H — f ls-?*S~- A*— 5 — f /V) a 

15 HJfe^J 3 2 3 ( a ) -C#7b trans-2- ^df- 

/V) -lH-^y^yK-;V-l, 3 (2H) JBV\ IW7 4 40 

#}£H:ip£TKJ&£rfTV\ c i s-4- ( 

5 — f /l^) *>^c^ty7$y^fc. 

L C/MS : M+ 1 = 2 6 0. 3 
20 7 4 7 

trans-3- ( (4 -^fvl— 1 H f l/^S~-A>— 5 — f;V) *s 

H»J 3 2 6 ( d ) ~e#fc cis-2- ( 3 - fc Fa 3->v^ ^vvV) - 
lH--fy^yK-;v-l, 3 (2H) -v^^trJlvx Hftgftl 7 4 4 (D^fefc 

25 2pCT^j££rfTV\ trans-3- ( ( 4 -m^vi— 1 H f Zs&l? 7V— 5 

IR (neat) cm -1 ; 9 0 6, 9 4 5, 1 1 0 7, 1 2 2 3, 1 5 0 
6. 

3 8 9 CD^ffcfeMlp £TKJ&£fTfcV\ WTIC^t^J 7 4 8, 7 4 9 
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<D4b&<V0%&&tLito fcfcU mMM4 0 9 trans-3- [ (4 - ^ 

f-fV- 1 H — r isf'S—A'- 5 — f /V) d-dfV] a^^rih^T 5 y&WMK 

7 4 8 

5 trans-N, N-v^^vV-3- [ (4-^f/V-lH-^^/-;l'-5 
— f/P) ^ P^^fyT 5 > • — 

IR (neat) cm -1 ; 2643, 1220, 1151, 964. 
7 4 9 

trans-N, N-^7°nfc>-3- [ ( 4 1 H-- -f V^V— /P- 

10 ^-^r->] a^^ri?-^T5 ^ • — 

LC/MS : M+ 1=330 

HJ£#iJl 4 0<D:#fefc2gCT^<HTftV\ ^Ti-^i-^»!l7 5 0 <Dl\&fa 
&&J$Vfc 0 fcfcU mMM4 O 9 trans-3- [ (4-p^/V- 1 

15 HJfeM 7 5 0 

trans-N-^n^f;P-3- [ (4-^^vV— 1H — fy^/-/l/- 

Sfe,& : 110-112 °C 
MWft 7 5 1 

20 trans-N-x^-3- [ (4-^f;WlH— f — f 

(a) N- {trans-3- [ (4 — ^ ^A— 1 H f I/?**— JV— 5-4 

25 H%M4 0 9 trans-3- [ (4 -^A— 1 H-^ Is^S—fls— 5 

(b) trans-N-xf/i.-3- [ (4-^f;V-lH-/f^/-;V-5 

mmm3 9 9<D&mz.mKxffl&&ff%:\,\ nm<D<t&m&&&\^fr 0 ftazu 
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N— {trans-3- [ (4 - ^ f ;V- 1 H--{ y^/^- 5 - ^yl') 3r*c 

MM : 9 5 ~ 9 7 °C 
miMM 7 5 2 

5 trans-N-ynt>-3- [ ( 4 - ^ ^VP— 1 H f JV- 5 —J 

(a) N— {trans — 3— [ (4—^^-^— 1 H — jV- 5 — -f 

10 0 9 trans — 3 — [ (4 1 H — f 5 

(b) trans-N-7"ntf;V-3- [ (4-^f;V-lH-^y^/-;V- 
5 — Jr*r*/\ */9 n^^->>T $ > • — i»i&©^j5£ 

15 N— { t r a n s - 3- [ (4— t« ^VV— 1 H — f >-J?^— )V- 5 — f AO 

IR (neat) cm" 1 ; 27 82, 1222, 1091, 970, 94 
1 . 

mMm 753 

20 N, N-vM^vV-N-c i s-3 - [ (4-^f/V-lH — ( "sPS—As— 5 

^»!] 4 11 -e#fc c i s - 3 - [ ( 4 — 7< ^Vl*-— 1 H--T Is^S—A"- 5 - 
-f/V) ^-^v-] n^^rl/;VT % (4 6 mg, 0. 2 0mmo 1) ^ 
y-/M§$? (i. 0ml) le:^ (0. 0 6 0ml) »U rr^^/iN/v 
25 A T)V*f fc K (3 Omg, 1 . 0 mm o 1 ) Sr^Px., Mt? 2 B£RBBI#Lfc 0 & 
7kmik^V^1- h V VJ* (6 3mg, 1. 0 mm o 1 ) (D^$J~;V^ 

m. ( o . 5mi) %M7t, Mnx*m&&?mmw\stL 0 1 N-zkgHw- h 
y ^ ^tk^ ( o . 8mi) % n xMm^m^ u m^m^ ?as$ ? 
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i) -vmm-t&zktezvtimu n, n-^^-n-c i s -3- c u 

1H — — (As) t^r^] n^af-V/VT^ > (2 
9.8 mg, 54%) £r#fc 0 
MS : m/z = 2 7 4 (M+ 1 ) 

5 n«j 753 (D^rm^m cxRjfc&fth \ siTi^irmmm 754-757© 

HJfeM 7 5 4 

N, N-^^n tVV-N- c i s-3- [ (4-^^-lH->f^-^- 
5— 4 sis) ^~^r->] p^i/;>7 5 v 
10 MS:m/z = 3 3 0 (M+ 1 ) 
HJfeM 7 5 5 

N, N-t^/^vP— N- c i s-3- [ (4— *?->V— 1 H— fy?-S—?V— 5 

MS :m/z = 3 5 8 (M+ 1 ) 
15 HifeM 7 5 6 

fy/at>-N-c i s-3- [ (4-^f;!/-lH-^y^/-;V-5 
— f /V) */] in i//VT 5 1/ 
Bfcjft : 152 — 156 °C 

mmm 757 

20 N-V^ n^^/V— N- c i s-3- [ (4-^f;V-lH-^y^)/-;P- 
5 — f/V) ^-=3rv/] S^n^^S/vVT? > 

Bt& : 166 — 168 °C 
H»J 7 5 8 

N-^^vV— N- c i s-3 - [ (4-^f/V-lH f ^^i/-/V- 5 --f 

25 7V) t^r^] ^d^W5VO^ 

(a) N-c i s-3- [ (4-^f/V-lH-^yyy-;V-5 — f/P) 5j" 

H»>] 4 11 c i s-3- [ (4-^ 9vv- 1 H - 4 ^^J-jV- 

5— t^i/] ^o^^;I/7^y (14 7mg, 0. 6 0mmol) CD 
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N, N — f/l/*/VA7 5 K (2ml) fem^Wm ( 0 . 036g, 0. 60 
mmo 1 ) % M)x^;V7^y (0. 2 1ml, 1 . 5 mm o 1 ) N 1-tKn 
W^XH/T^-A' (0. 08 lg, 0. 60 mmo 1) „ 1 —=^^-;v- 3 
- ( 3 ' - ^7 ^y/n tVP) jJAo^M $ K • —*BfeSft ( 0 . 1 1 5 g , 
5 0. 6 0mmol) ^ttHtf#Ufco 2 N-jfcSMb U ^9^tKS§SR (2 
m 1 ) aOx:TL«b < Mz.M7L.Xfrh b/V^^/^rc^ / v= l 

/ir*3 nftttB U «S^7k. t&fn^i&Tk-c^f- L-r«cfife^f- h y ? a -eft 

SLt«#»L, fcftjETfciTftiSW-S r t K J: 19 % N-c i s- 

10 3- [ (4-^^vV- 1 H-^T ^PV—JV— ^r^c^l 
T-fe h75 K ( 1 6 3 m g , 9 5%) &#fc 0 

1 H — NMR (DMSO-d 6 ) 6;1. 2 0- 1. 3 0 (3H, m), 

1. 65-1. 97 (5H, m), 1. 92-2. 14 (2H, m), 

2. 29 (1H, s) , 2. 37 (3H, s) , 3. 46-3. 6 
15 3 (1H, m) , 3. 99-4. 10 ( 1 H, m) , 7. 07-7. 

18 (1H, m), 7. 18-7. 32 (1H, m) , 8. 00 
(1 H, s) , 12.87 (1 H, s) . 

(b) N-^^/V-N-c i s - 3 - [ (4-^f/V-lH (IspS—As— 

5 — f ^-^r ixj v'i? a ^.^f vvl'T 5 >-©^j& 
20 Tk^^U — 17 A (0. 0 5 7 g, 1. 5 mm o 1 ) <DT h 9 t K 

n-y^^ (10ml) HjWfc. N- c i s - 3 - [ (4-^^/V- 1 H — f ^ 
fy—jV— 5 — • f/V) ^^rV] ^o^WthT? K (0. 15 3g, 0. 
5 3 mmo 1) Ml^Lt 2 ^ffift#bfc 0 *&&Sr2fC?rT??&33J U 7k 

(0. 0 2ml) . 2N-7X^b^-h y ^A 7 ]C^ (0. 04ml) % * (0. 
25 0 4ml) ©JRI^TlfcO*), ^*8*&*r"fe9-f b^ii^WJ Ufc 0 jt^&^y 
n-^ - (^^rty/IM^f^/ b ^ ^f/V7 5 5 : 1 

5:1) -e^tB-r^^KlJ; 15SIU N-^vV-N- c i s - 3 - [ (4- 
^^/V- 1 V^y'-yl— 5 — T/P) ^v^l ^o^W5V (9 1. 

5 mg, 6 3%) Sr#yt 0 
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MS:m/z = 2 74 (M+ 1 ) 

mmm 7 5 8 (Djjmz-m^xRjfo%:ft\s\ £kT\z7jki~mMm 759 (ow^m* 

MMM 7 5 9 

5 mmm 9 

N-/nt7V-N-c i s-3- [ — 5 — T 

MS: 1x1/2 = 2 8 8 (M+l) 
mfe^J 7 6 0 

10 N, N — V>=z-^-;V— N- c i s-3 - [ (4-^f;V-lH — fyyy-;V-5 

(a) N-3^VV— N-c i s-3- [ (4-^f;V-lH--f 

IIFJ7 5 8T*#tN-xf^-N-c i s-3- [ (4-^f;V-lH-^ 
15 l/<*fy?— /V— 5 — i ?V) rT^riX] n^^r->/VT $ V (5 9. 4m g, 0. 2 
1 7mmo 1) CON, N- ~P/l^/Vi»T 5 F (1ml) m&Kfflm (0. 0 
1 3 g , 0 . 2 2 mm o 1 ) , hV ^f^7 5^(0. 070ml, 0. 50 
mmol) N l-tKn^yXMJ7y-/V (0. 0 2 9 g, 0. 2 2 
mm o 1 ) N 1 — =r.^-jV- 3 — ( 3 ' — ^/VT $ 7 17° p fcVV) jJ/Utf*?^ 5 
20 K • —mmm. (0. 042g, 0 . 22 mm o 1 ) ^Xm^WlW b/c 0 2 N 

-7j<^ y ^-^^7kt#/S (2mi) ^p^-c use, < mwvtc^ 7k^Mx.x^> 
b h7^ro-/g^^^= i/ix-3 Ulttfcb u «1J1 £zk, ISfn^Tk-e^ 

25 Z>Z.t\,n£y^ N-^/V-N— c i s-3- [ (4-^f;V-lH — fy^Y 
— /V— 5— -Y/lO ^^v/] ^P^^^7tb7$ K (6 3. 4mg, 9 3 
%) £r#fc 0 

1 H — NMR (DMSO-d 6 ) <5 ; 0. 92-1. 15(3 H, m), 1. 
15-1. 52 (4H, m) , 1. 5 2-1. 8 4 (4H, m) , 1. 84 
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-2. 20 (4H, m) , 2. 29 ( 1 H, s) , 2. 38 (3H, s) , 
3. 16-3. 29 (1H, m) , 3. 96-4. 14 ( 1 H, m) , 7. 
07-7. 18 (1H, m) , 7. 18-7. 32 (1H, m) , 8. 00 
(1H, s) , 12. 87 (1H, s). 
5 (b) N, N-v^^Vlx- N-c i s-3- [ (4-^f/l/-lH-^^V 
— 7V- 5 — <M ^^vO 5^ n^^i^T 5 ^©-g^ 

^ftyf^AT;!'?^!?^ (0. 0 2 0 g, 0. O5 3mmol) (D^r h =7 
tKn77> (5ml) SjBfflH^ N-^^/P-N- cis-3-[(4-^f 
/V- 1 H--f 5 -^/V) J^v-] ^P^WtfTO 1 (0. 

10 0 5 7 g , 0 . 18 mm o 1 ) &Un%. s Mm^SlM LT 2 0mMW L7e 0 ^^^yjc 
^-C7^PL, 7K (0. 04ml) , 2N-7kmh-rhV 'y^mm (0. 0 8 
ml) , * (0. 12ml) <Dm\zmTVfzL<Dlb, ^?»ilri?^-f h^ii^SiJ 

^7§y=5 : 1 5 : 1) -e^tHi"-5 i £ J- <fc 9 IflfiRU N, N-v^^/I^-N 

15 -c i s-3 - [ ( 4 - ^ f /V- 1 H-f ^ ^y*-^- 5 /V) ^"^rix] v^^ 
n^^VT^y (29. 2mg, 53%) ^#7c 0 
MS:m/z = 3 0 2 (M+ 1 ) 

MMM7 6 0©^ifeR::pCT£O£;£fTV\ gTI'^titeM7 6 1 (Dik&mZ: 

-^J&Lfc 0 {RU ^tM4 6 6Tl#tc i [ ( 4 _^=p 7 v 

20 - 1H — T I/?*/— <;V) a^^vr % ^^m^WM izm 

mmm 7 6 1 

N, N-v^^A— N-c i s-4- [ (4-^f;V-lH — f>^/-;V-5 

25 MS:m/z = 3 0 2 (M+l) 
H»J 7 6 2 

trans-3- [ (4 - h y 7;l/tn * ^W- 1 H — < Zs-5?^—;V- 5 
(a) 2- {trans- 3- [ (4— bV 7 Vl^n IH-^y^V 
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(2H) -x/3r>(D&$L 

i*M4 7 4 -e#7t 5 - fc Kn drV- 4 - h V 7 fr^rn ^ <J-;\>- 1 H — f 

(0. 3 0 3 g, 1. 5 0mmol), «i3 2 6 (d)-?#7cc 

5 is -2 (3-t Kn^v/^^n^V/V) - 1 H--f y-f ^ K-/V- 1 , 

3 (2H) (0. 3 6 8 g, 1 . 5 0 mm o 1 ) , MJ 

7^^ (4 3 3mg, 1. 6 5 mm o 1) , 7f7tKn77V (10ml) (D 
m&m^kfiiT, 9 J4 y7°vH 0 Jlsi?%jUtf2ri/U- h (0. 3 6 4g, 1. 80 
mmol) «TU 3 0^^i-#?^.bT,«»U7c o BO&^MIfK 

3:1—2:1) "C^tU-f 5 r i: |C Jc 9 HSL, 2 - {trans- 3 - 
[ (4- MJ 7Mn^ 3vl— 1 H — f is^S-jV- 5 — (M ttlS) 
^■^r^M -ih — fy^yK-zv-i, 3 (2H) - S^VtDSLfe&ft (c i 

s-2 -1H — fy^>K-/l/-l, 3 

15 (2H) -itXrfk&m&to) 3 2 4 gf fc 0 

(b) trans — 3— [ (4 — MJ 7^n^f^- 1 H — < /V— 

2- {trans- 3— [ (4 — MJ 7;l/tnyf;l^- 1 H — f l/&^S—f\/— 
5-4M t^v-] v'^P-^v'/V} -1H — fV^yKwV-l, 3 (2H) 
20 - i?*>'<Dm&l$.V0 (0. 324g), 30%^ ^/VT 5 * 7 

(15ml) (Dm&®>& 9 0°CT? 3 H#Hfl3£# Lfc 0 $£S££rW*U ateScHtt&f 

n p A/y ^ / h U ^ y = 1 0 : 1 : 1) 7?^jiJi-§ £ £ \Z. 

kV^MVs trans-3- [ (4-MJ 7;Vtn^f;V- 1 H-^f^V- 
25 71— 5 (A>) is? ti^^-^yUT^ > (7 0. 4m g, 16%, 2 |£ 

NMR (DMSO-d 6 ) 8 ; 0. 8 0-1. 3 0 (2H m) , 1. 
3 5- 1. 9 7 (4H, m) , 1. 90-2. 11 ( 1 H, m) , 2. 

67-2. 80 (1H, m) , 2. 95-3. 10 (1H, m) , 3. 
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29-3. 41 (1H, m) , 4. 97 (1H, s) , 7. 40 ( 2 H, 

d, J = 9. 2 Hz), 7. 81 (1H, d, J = 9. 0Hz) , 8. 
0 1 (1 H, s ) . 
mMM 7 6 3 

5 N-cis-3-[ (4 - YV ~77VJrxi ^ l H-4 1/ — 5 — 

^t5t#!l 5 8 7 7?#7c c i s-3- [ (4—bV Z7/V^-u ^ 1 H--f >^ 

— f/V) ^n^;//V7$> (0. 066g, 0. 22 

mmol) CON, N — ?-jUfcjUJ±T 5; K (1ml) g&Sfcfi^ (0. 014 
10 g, 0. 2 2mmol), MJx^;V7>y (o. 0 7 5ml, 0. 54 
mmol), l-tFn^^Xf^7/-/V (0. 0 3 Og, 0. 2 2 
mmol) N l-m^-3- (3' - >M f/V7 5 J 7p tf/V) $ 
Sfifflfetfc (0. 0 4 3 g, 0. 2 2mmol) ^lJUx.Xm^MWVfc. 0 2N 
-Tk^y ^^-ATk^t (0. 4ml) mnX-TU-$ib<mWl,fc^ TkfcjJUx. 

gfe^LT^7K«m^-hy !>A-e^bfc 0 *§»?|ScJ±W*U flfffibfcHfls^ 

tlCj; 19 , N-c i s-3- [ (4 - MJ7;^n^^-lH — { Is 
5— f/V) ^3^] tz^=3f->/VT-fcr 5: K (0. 0 6 7 g, 8 
20 9%) £r#fc D 

1 H — NMR (DMSO-d 6 ) 5 ; 0. 9 3-1. 4 0 (4H, m) , 1. 
65-1. 85 (5H, m), 1. 94—2. 20 (2H, m), 3. 52 
— 3. 73 (1H, m), 4. 45-4. 62 (1H, m), 7. 47 (l 
H, d, J = 9. 1Hz) , 7. 80 (1H, d, J = 9. 4Hz) , 8. 
25 0 0 (1H, s) , 13. 4 2 (1H, s) . 

I»J7 6 3(D^fe^2pC-CS^^fV^ N i^Tt*t»J7 6 4(Dik^m& 

mMn 7 6 4 

N-c i s-3- [ (4-h!J7;^oyf-;V-lH — fls&S — A'— 5 — { 
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1 H-NMR (DMSO-d 6 ) 8; 0. 94 (1H, d, J = 7. 6 
Hz) , 1. 0 2- 1. 3 8 (4H, m) , 1. 6 7 - 1. 8 0 (2H, 
m) , 1. 95-2. 15 (4H, m) , 3. 57-3. 75 (1H, m) , 
5 4. 45-4. 60 (1H m) , 7. 47 (1H, d, J = 9. 1Hz) , 
7. 80 (1H, d, J = 9. 4 Hz), 8. 00 (1H, s) , 13. 4 
2 (1H, s) . 
MMM 7 6 5 

N-^^/V-N— c i s — 3- [ (4-MJ7;l/tn^f;l/-lH — f >^^7 — 
10 /P- 5—^71^) ^-^iX] a-^^^T 5 ^O^j^fe 

TK^-fbU f!)A7;V> (o. 02 Og, 0. 5 4mmol) ©jh7k 

(3ml) WJl6t#fcN-c i s-3- [ (4-f 

V "7)VHrvi^ ll f-)V— 1 H — f^/- /V— 5— -Y/V) ^^tvO v'^n^v'^T 
th75K (0. 062g, 0. 18 mm o 1 ) ^JD^U *P?f&« LT 7 B^RfliJfc 
15 #Ufc„ i^«:3k?rc??fr*PU 7k (0. 0 2ml) , 2N-7X^-7-hy !7^7K 
(0. 04ml) N tK (0. 08ml) ©JUl^MT Lfc ^?»£r-fc^ 

xf;l/7$y=2 0 : 1) T^fcH-f-^ n £ \ZL X V) »Sb N-^^vl—N- 
c i s-3— [ (4-MJ7;l/tn^f;l/-lH — f >-^V— 5 — >f /V) ^ 
20 dri/] ^^D^^;l/7 5y (2 7. 8mg, 4 7%) =£r#fc 0 
: 1 58 — 163 °C 

mMm7 6 5 0^fej!l!?IC.-CKJiS*fTV\ £JtT^i-HJfe^ 7 6 6©^^ 
^LfCo <&U 6 4^#fcN- c i s-3- [ (4-M/7/Vtny 

1 H — { >*flf-7V— 5 — f 7V) sf*^^] is? pa^^7"d/77 5; p 
25 ^^^CfflV^fc 0 
|I»J 7 6 6 

N-7°n fcVl'— N — c i s-3 - [ (4- hV 7 AsHrxi ff-As— 1 H — ■ f ^^j/ 
-/V- 5 — 7V) ->i7 n-\^i/7VT 5 > 

IR (neat) cm -1 ; 1 5 0 4, 1 3 2 9, 1 2 3 4, 1 1 1 9, 1 
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0 3 7, 9 0 3. 

mmm 7 6 7 

N, N-v^9VV-N-c i s — 3- [ (4 - MJ 7;ktn^f;V- 1 H-^y 

5 MMm 5 8 7 c i s-3- [ (4-MJ 7^3rv ^ lH-^y^ 

— f/V) t^r^] ~>^n^^T^ (7 0 mg, 0. 2 4 
mm o 1 ) (D?(?y -/^WW ( 1 . 0ml) ( 0 . 0 6 5ml) Srj8fe&n U 

^^f<l3 7%/ft/W»T/l^fc KtR^V^ (3 5mg, 1. 2 mm o 1 ) ^rflq*., g 
2 B#IHH*# Ufc 0 tfcKlf T y ytefrffcafc 7*tf^^ (70mg, 1. 1 
10 mmo 1) (D*# S-svmm (0. 5ml) Sr;&D*., ^T^^»#Lfc 0 ^J5£: 
$tf£ 1 N-7kK^ h y ?-Mci§$£ (0 . 8ml) &>&D U ^Sfft 

m^y-7V=2 0 : 1 : 1) ^m*t*S C t \ZL& Q fiffliU N, N-v^^VV- 
N-c i s-3 - [ (4 - MJ -y/VJru^ 1 H — < >-?V*-A — 5 — >f 

15 71/) tf-^V] -^n^->;V7$y (4 8. 3 mg, 6 3%) &#fc 0 

IR (neat) cm -1 ; 1508, 1329, 1236, 1115, 9 
0 1 . 

H»ij7 6 7 (D^jmi^mCX Rft^ ff^\ »T(u^fM7 6 8 (Dft&tfa*: 
-&j$L7h 0 {B.U HJfe^l 5 8 6 -C#fc trans-4- { [4- ( MJ ^/l^n 
20 -1H — (^^-5 — f/V] ^iX} -S/^ a^=^i)-^T^ >-^Jl 

7 6 8 

N, N — ^vV-N — trans-4— [ (4-MJ yjV^ru * =f-;V— 1 H- 

25 IR (neat) cm -1 ; 1 5 0 6, 1 3 2 7, 1 2 3 6, 1 1 8 8, 1 
120, 1052, 941, 902. 
MMffl 7 6 9 

N-^y^-N-t rans-4- [ (4-/fA-lH — f^^V— /P— 5 
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MMM 4 0 8 -e#7h trans-4- [ ( 4 - ^ lH-^f Is^S — A'— 

5 — -Y/V) ^-^^y] a^^fiy/VT^ V (9 8mg, 0. 4 0mmol) <£>p< 
^y-/W« (2. 0ml) mg^gfe (0. 0 6 0ml) £r»JU r^^-o-x 
7;Vft K (8 5mg, 0. 8 0mmol) &MtLs M&V 2 H#P^#Lfc 0 & 
5 iC-yT/yK^-ft:^^^^ h y !>A (3 0mg, 0. 4 8 mm o 1 ) (DtZS—A' 
mm (0. 5 ml) at ^-eH-«#b/c 0 RjiSttt-lN-TKBft-fb^-b 
y * AzKjgjfc ( 0 . 8ml) £An ;Ug$j£3r M Wl£> Sr v y # 9 

W5y=2 0 : 1) -?Stiit5^i:iai)ttfiU N — <>"vvV-N- 
10 trans-4- [ (4 — ^ 1 H--T 'y?S—JV— 5 — fW) ^^i^] *> 

^ n^*r->/UT 5 V (4 5. 6 m g , 3 1%) 3r#fc 0 

IR (neat) cm" 1 ; 1452, 1232, 1099, 935, 80 
4, 7 4 4, 6 9 6. 

6 9 0^^2pCT^^^rfrV\ ^T^-TllifeM 7 7 0-7 8 1 © 

15 4b&m%&j&Vfr 0 

mmm 770 

N - -^vW) -N— trans-4— [ ( 4 - ^ 1 H — -f 

IR (neat) cm" 1 ; 1232, 1101, 943, 800, 754. 

20 mM\n 771 

N— (3— pviTi^yV/V) -N— trans-4- [ 
isp'S—A'— 5 — -T/l^) tf-df-f] P^3rS/yKT 5 V 

It£ : 134—137 °C 
mMffl 7 7 2 

25 N- -N- trans-4- [ 1H-^ 

"yp^S— 5 — 1 ;v) v^^yjVT ^ is 

WlJ& • 148 — 150 °C 

mmin 773 

N- (3-^ b^v-O-^/V) -N- trans-4- [ (4-^/W- 1H- 



WO 02/100833 PCT/JP02/05609 

369 

ifc^C : 150~153°C 

mmm 774 

N- (4-^ h A) — N- trans-4- [ 1 H- 

: 1 7 6 ~ 1 7 8 °C 
MMM 7 7 5 

N- (3- h V 7/^n^^/W<^^i/) -N- trans-4- [ (4-7<^ 
;V-lH->f^-;l/-5 — fA) ^-^^] ^n^w^> 
10 IR (neat) cm -1 ; 1508, 1327, 1120, 943, 80 
4, 7 0 2. 

mmm 7 7 6 

N- (1, 3— ^VV ? i^-3ry-/l--5--Y/l'7^/V) — N-trans-4 — 
[ (4-/f;V-lH — f>^—/^—5 — f/V) ^-^v-] 
15 ^ 

IR (neat) cm -1 ; 1 2 4 7, 1 0 3 4, 9 2 8, 7 9 6. 
HJfcM 7 7 7 

N- trans-4- [ (4-^^/t— 1 U — 4 l/^^f — JV- 

->] e/^n^^^/i^-N- (t°y^y-2 — f/i^^vv) r^y 

20 IR (neat) cm -1 ; 1508, 1221, 1091, 941, 75 
6. 

mmm 77s 

N— trans— 4— [ (4 — * 1 H i Is-PS — As— 5 AO ^"^r 

S/^ia^^-Z/vl'— N- (fcTl/i^-3 iW-ygW) 75^ 

25 IR (neat) cm -1 ; 1 5 0 8, 1 2 2 2, 1 0 9 1, 9 4 1, 7 5 
5 . 

mmm 779 

N- trans-4- [ (4 1 H — J 5 —4 )V) 



WO 02/100833 PCT/JP02/05609 

370 

IR (neat) cm -1 ; 1558, 1222, 1095, 941, 79 
6 . 

MMM 7 8 0 

N-^y^;V-N-trans-4- [ (4-^;V-lH--fy^/-;V- 
5 5— -f/W t^rv'] a^-^f ^ 

IR (neat) cm" 1 ; 1236, 1101, 935, 873, 790. 

mmm 7 8 1 

N-7i^f;l/-N-t rans-4- [ {A- ^~)V- \YL-s( 1/ - ;V- 
5 — 1W) -^i/] ^ p^^rW? ^ 
10 IR (neat) cm -1 ; 1508, 1220, 1093, 940. 
HJfeM 7 8 2 

N- trans - {4- [ {A—^f-JV— 1 H-f^y'-;v- 5--f /V) r*-=^ 

H/W!l4 0 8 -C#fc trans-4- [ (4 1 H — f S?*S—}V— 

15 ^n^^;l/7$y (9 8mg, 0. 4 0mmol) ©N, 

N-i?yfMM75 K (2ml) v-^ a (0. 0 

3 4 g , 0 . 4 0 mm o 1 ) „ hV ^f;V7 5^(0. 14ml, 1. 0 
mmol). l-tKP^^yXMJTy-;!' (0. 0 5 4 g, 0. 4 0 
mm o 1 ) „ 1 -=cJ-;V— 3 - ( 3 ' - ^/VT 5 S Z?n J3/Vi$i?4 5 

20 K-— (0. 0 7 7g, 0. 4 0mmol) M XL T m^MW b fc 0 2N 

-TKS^by^^^Tfc^ (2ml) ^Px.Tb«b<«#Ufc#, TKfc^PXLT^ 
f/^^/lt^^/^= l/lt?3 lalttfcb U «Jl£r7K I^p^tR-C^ 

uxiSTkM^-hy ^A-e^urco ^StMbew^u. wttsbfcia^:^^ 

25 5ZLt\Z.£ty^ N — trans— {4- [ (4-^^VV- 1 H — f ^y*-/l— 
5 — f /v) i/^n^=3fvvv} ^n^n/^y^;^^? K (115 

m g , 9 2%) £#7t 0 

1 H — NMR (DMSO-d 6 ) 5 ; 0. 5 5-0. 6 7 (4H, m) , 1. 
15-1. 32 (2H, m), 1. 38-1. 53 (3H, m), 1. 75 
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-1. 86 (2H, m) , 1. 95-2. 06 (2H m) , 2. 36 (3 

H, s), 3. 50-3. 65 (1 H, m) , 3. 97-4. 09 (1H 
m) , 7. 12 (1H, d, J = 9. 0 Hz), 7. 2 7 (1H, d, J 
= 9. 0Hz), 8. 00 (1H, s), 12. 84 ( 1 H, s) . 

5 mmm 7 8 2 <D^m^m^xR^n^\ sxTK^-tmifem 7 8 3-7 8 7© 

MMM 7 8 3 

N— trans - {4- [ 1 H f ls&*Z—/V— 

10 1 H — NMR (DMSO-d 6 ) 5 ; 1. 13 — 1. 30 (2H, m) , 

I. 36-1. 73 (1 1 H, m) , 1. 74-1. 85 (2H, m) , 1. 
95-2. 06 (2H, m), 2. 36 (3H, s) , 3. 46-3. 65 

(1H, m), 3. 95-4. 07 ( 1 H, m) , 7. 12 (1H, d, J 
= 9. 0Hz) , 7. 27 (1H, d, J = 9. 0Hz) , 7. 61 ( 1 H, 
15 d, J = 7. 7Hz), 8. 00 (1H, s), 12. 85 (1H, s). 
MMM 7 8 4 

2 h^rZy-N- trans - {4- [ 1 H — ( Is^S — jV— 

1 H — NM R (DMSO-d 6 ) 5 ; 1. 2 6 - 1. 5 3 (4H, m) , 
20 1. 70-1. 81 (2 H, m) , 1. 90-2. 06 (2 H, m) , 2. 
37 (3H, s) , 3. 27 (3H, s) , 3. 5 8- 3. 7 0 (1 H, 
m), 3. 7 5 (2H, s) , 3. 95-4. 03 (1 H, m), 7. 1 
1 (1H, d, J = 8. 8 Hz), 7. 27 (1H, d, J = 8. 6Hz), 
7. 56 (1H, d, J = 8. 0Hz) , 8. 00 ( 1 H, s) , 12. 8 
25 6 (1 H, s) . 
MMM 7 8 5 

N- trans - {4- [ (4-^^/V- 1 ¥L~4^^^-;V- Jr^c 
1 H — NMR (DMSO-d 6 ) 5 ; 1. 17-1. 55 (4H, m) , 



WO 02/100833 PCT/JP02/05609 

372 

1. 69-1. 86 (5H, m) , 1. 96-2. 16 (3H, m) , 2. 
37 (3H, s) , 3. 5 2-3. 6 8 (1H, m) , 3. 68-3. 80 
(1H, m), 3. 80-3. 90 (1H, m), 3. 90-4. 02 (1 

H, m), 4. 11-4. 18 ( 1 H, m) , 7. 11 (1H, d , J = 8 . 
5 8Hz) , 7. 27 (1H, d, J = 8. 8Hz) , 7. 50 (1H, 

d, J = 8. 3 Hz) , 8. 00 (1H, s), 12. 86 (1H, s) . 
MMM 7 8 6 

N- trans - {4- [ (4-^^A— 1 H-^f f^S—jV— 5 Hr^c 

10 1 H — NMR (DMSO-d 6 ) 6 ; 1. 14-1. 31 (2H, m) , 

I. 39-1. 55 (2H, m), 1. 75 — 1. 87 (2H, m), 1. 
8 7-2. 0 6 (4H, m) , 2. 37 ( 3 H, s) , 2. 80-2. 92 

(1H, m) , 3. 5 0-3. 7 3 (4H, m) , 3. 8 1 ( 1 H, t, J 
= 8. 1Hz), 3. 95-4. 06 (1 H, m) , 4. 11-4. 18 
15 (1H, m) , 7. 12 (1H, d, J = 8. 8Hz) , 7. 27 ( 1 H, 
d, J = 8. 8Hz) , 7. 82 (1H, d, J = 8. 3Hz) , 8. 00 
(1 H, s) , 12. 85(1 H, s). 

mmm 7 8 7 

2-v ? ^9VKT3: 7— N— trans - {4— [ (4— lH—fy^Y 
20 -^-5-^T/V) v^n— =3rvvW T"febT$K 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 2 2 - 1. 5 5 (4H, m) , 

1. 70-1. 82 (2H, m), 1. 91-2. 04 (2H, m), 2. 

14 (6H, s) , 2. 37 (3H, s) , 2. 80 (2H, s) , 3. 

55-3. 70 (1H, m), 3. 95-4. 06 (1 H, m), 7. 11 
25 (1H, d, J = 9. 0Hz), 7. 27 (1H, d, J = 8. 8Hz), 8. 

0 0 (1H, s) , 12. 86(1 H, s). 

mmn 7 8 8 

N-^P/nt>^f;l/-N-t rans-4- [ — { 1/ 
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7k^h]) =-??J* (0. 0 4 0 g, 1. lmmol) Or h7t K 

n^^>- (2ml) mmmz, »l3 5t#fcN-trans - {4- [ (4 
-^f;V-lH — sV— 5 — ^3fi/] n^^rvvV} v^n;/ 
a^^/Vjtf^TS: K (0. 1 0 8 g, 0. 3 5 mm o 1 ) %2JP>t, ^iM?^ 
5 bT7B^0»#bfc o $g^&*8raft*PU * (0. 0 2ml) N 2N-Mk 
•^-MJ^AtK^ (0. 04ml) N 7X (0. 08ml) OjUffc^T bfc©^ 

t y/i^^f V f U xf ;V7 5 y = 5 : 15 : 1) ^ £ fC «fc 0 

$SJU N-^P7 s nWf;V-N-trans-4- [ (4-^f>-lH 

10 — fy^/-A'-5 — f/V) t^v'] i/^p^v'/l/T^y (8 2. 3mg, 8 
0%) &#fc 0 
JSfe^t : 1 3 2 ~ 1 3 4 °C 

-^LT-Co {fib, HJfe^!l7 8 3T#fcN-t r a n s - {4- [ (4-^/1— 

15 lH-^yyy'-/V-5 — f/P) t^fv'] v^u^drvvW # v # is # sis 

HJfeM 7 8 9 

N — is? u^ls^sV^^SV— N— trans -4- [ (4— ^^/^— lH-^y 
f-'S—sl'— 5 — T yW) ^"^">] n^^ri/vKT 5; >- 
20 S4,& : 1 8 0°C 

mmm7 8 8©^^fpcx^^m\ uT^-i-mmm i 9 o©«^ 

bfc 0 lib MMm 7 8 4 -e#fc 2-^ f^v'-N-t r a n s - { 4 - 
C (4-^7P-lH->f ^V-^-5— fyV) ^^n^^r->/W T 

25 HffiM 7 9 0 

N- (2 — ^ Y^r%sa^^-;V) -N — trans-4- [ (4—^^/1^- 1 H--f 

l/PS—As— 5 — iW) ^-^ri>] Is? u^^rissVT $ ^ 

IR (neat) cm" 1 ; 1508, 1220, 1093, 941. 

mum 7 8 8(DjjmzmcxBafc%ff\<\ ur^irmMm 7 9 i<Dii&m& 
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&&VfL 0 IIU 7 8 5 T?#;fcN- trans- { 4 - [ 

HJfe^J 7 9 1 

5 N- trans - {4- [ 1 H f Zs^S—As— 5 f/P) ^-^r 

i/? v^^-i/jV} — N — (7f7tFn77^-2-^;^f/V) 
IR (neat) cm -1 ; 1508, 1220, 1072, 941. 

^»j7 8 8<Djjmz.mzxRj&&ft),\ &,T\^irmmm7 9 20^^ 

^j5gL7h 0 <i.U mMH7 8 6-C#fcN- trans - {4- [ (4-^^vV- 
10 1H — As— 5 — 3r^%s~\ v-^ n^^vvW 7h7tKn7?y 

l&ftft! 7 9 2 

N — trans - {4 - [ (4— ^^VV- 1 H f ^ 5 — -fVV) 

15 IR (neat) cm" 1 ; 1 5 0 8, 1 2 2 3, 1 0 9 2, 9 4 3. 

mmm 793 

^ ^vP 3- ({trans-4- [ 1 H—fl/ff-S—A'— 5 - 

4 0 8 -e#fc trans-4- [ ( 4 — ^ ^;V— 1 H--Y Is PS— As— 
20 5-4"/^) ^-^v-] ->-^ n^^v'/lxT? > (9 8. 1 m g , 0. 4 0 mm o 1 ) , 
y^7!i/^f^ (4 3mg, 0. 50mmol), f-ZJ-A' (2. 0 

m i ) <Dm&&& 5 0 °CX» 6 B#K«# U7t 0 U «aEtt)K«JSr > y # 

<7V^7J 7A^n-7f^77-f- (@£B^5vV-^@^^5vt'/ h y ^9V^T 5 >• = 
2 0:1) X^miTZ^tteX V) *=3-A> 3- ( {trans-4- [ (4—* 
25 1 H — fV^/-/I/-5 — T 7V) v^n-^v^W T^7) 37° u 

y-V;x-> (12 1 mg, 9 1%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 5 ; 0. 95-1. 13 (2H, m) , 
1. 32-1. 60 (3H, m), 1. 90-2. 02 (4H, m), 2. 
30-2. 45 (5H, m), 2. 58-2. 67 (2H, s), 3. 57 



WO 02/100833 PCT/JP02/05609 

375 

(3H, s) , 3. 9 6 -4. 0 7 (1H, m) , 7. 10 ( 1 H, d, 

J = 9. 0Hz) , 7. 26 (1H, d, J = 8. 8Hz) , 7. 99 (l 
H, s) , 1 2. 8 4 (1H, s) . 
MMH 7 9 4 

5 4-^^Vl— 5— [ (trans - 4 -t°pz V 1 — f p^dr^/V) 

ttiS] - 1 H f ^yi/-^(D-&$> 

(a) trans-4— [ (4— 1 — T h7t Kb — 2H-t°7^ — 
2 — f/P-lH — Off-S—sV— 5 — f/I-) tf-3f-S<] v-^ a^i/;l/T5 ><D& 

10 Hife^J 4 0 8 -C#fc trans-4- [ ( 4 ^vP— lH->f 

t^v-] ^n^^T^y (2 4 5mg, 1. 0 0 mm o 1 ) , 
p-h/Vxy^^^t^^^A (5 0mg, 0. 20mmol), p- 
h^^^^^^>m—7im^) (3 8 0mg, 2. 0 0 mm o 1 ) , N-^/Vtf 
nUKV (5. 0ml) <Dm&yo& 9 0 "CT* 1 3 B$fflmWl^1t 0 Rfcrn^ 1 N - 

15 ttttQtf- h V & J*7kf&&L (30ml) Srflnx.^ ^pp*;VA (20ml) -C2HJ 

/^y-/V/hy^^7 5y= 20:1:1) -t&fctj-f-s - k <t 9 L- 
trans-4- [ (4— 1 — 7" f7t Kp- 2 H- fc°7 V- 2 

20 -lH-^^y-;V-5--f^) ^^V] pz-^v'/VT^ V (2 15mg, 

6 5 %) =H#fc 0 

1 H — NMR (CDC 1 3 ) 6 ; 1. 0 8-2. 2 0 ( 1 2 H, m) , 2. 
40-2. 62 (5H, m), 2. 71-2. 85 (1H, m) , 3. 68 
-3. 80 (1H, m), 3. 92-4. 07 (2H, m), 5. 66 (1 
25 H, dd, J = 9. 4Hz, 2. 6Hz), 7. 10 (1H, d, J = 9. 0 
Hz) , 7. 34 (1H, d, J = 9. 2Hz) , 7. 97 ( 1 H, s) . 

(b) A—t^jV— 5— [ (trans-4 — t'nU v 5 ^— 1 — f/W^n^ 
dfvVP) ^=3r->] - l-ff7tKn-2H-t°7y-2 — f ;V— 1 H — f >^ 
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trans-4- [ {A—^^~)V- 1 -T f7t Kn— 2H-t°7>-2— f 
;V-lH-^f^/-;V-5--f;l') 3*-^] ^p^^7^ (106 
m g , 0 . 3 2 1 mm o 1 ) , 1,4 — > (69. 3 m g , 0 . 

3 2 1 mm o 1 ) , fitW&J V VJ* (llOmg, 0. 80 mm o 1 ) , N, 
5 N-^Wth75K (2. 0ml) <Dm&W& 8 0°C"e 2 B#Rgflt#bfc 0 
1 N-zk^-fk^ h V ?J*7kW$i (20ml) ^r*D^. -7 p p afc/VA ( 2 

omi) -e2 0ttt£}Lyt o «tesfe^^v^A-e<fejB^ % aissiifcHuatefett^Sr 

VJI*W7^ovh^57-f- (^=¥1h^/S^^^V= 1 : 2^— 
^/g^gfern^^/ h y ^jVT ^-2 0 : 40 : 3) ^{±11"^ rilCiljf 
10 SL4-^^-5- [ (trans-4- t°py 1 — fyl^^n^^iy 

/V) ^-=¥->] - 1 -f f 7 t Kn - 2 H - If 7 V- 2 ->f ;V- 1 f y^/- 
7V ( 6 7 . 1 m g , 5 5%) £r#fc 0 

1 H — NMR (CDC1 3 ) 5 ; 0. 75-2. 20 (16 H, m), 2. 
43-2. 65 (9H, m), 3. 68-3. 80 ( 1 H, m), 3. 92 
15 -4. 0 7 (2H, m) , 5. 6 2-5. 6 8 (1H, m) , 7. 10(1 
H, d, J=9. OHz) , 7. 34 ( 1 H, d, J = 9. 2Hz) , 7. 
9 6 (1 H, s) . 

( c ) 4-^^/V- 5— [(trans— 4-t°ny i?^— 1 — { sVis? P^- 

3cl//V) -1H (l/<*?^f—/V(D-&}$ 

20 4 — * 5 - [ (trans-4 - fcfp D v 5 ^— 1 — f /l^^ 

t^r^] -l-7h7kKn-2H-t 5 7>-2-^-lH — Ojf*S— 
^ (6 2. lmg, 0. 16 2mmol), 4Nli/^t= 3 rt« (2. 0 
ml), W yyvs<S -fr ( 2 . Oml) ©?R^4feSrg[iH.TT?4 0tW^b7c o 

asp«ESre*ua3fc^ 1 n-tKM^-t- b y s^kim (2 0 m 1 ) s^p*., s^m^ 

25 (20ml) ~C 2 tUttfcH bfc 0 «^ ^ V P &*f %@ b« 

?fi^#lSr^ y 7J Y 7 ~7 4 — (— ^V/gftftac^vlv' h y rc 

^=2 0:4 0:3) ^ffi-T 6 £ £ {C «fc «9 b 4 - ^ 5Vt— 5 - 
[ ( t r a n s -4-tfrJ y v^— 1 —^;V-y$ u^^-^/V) t^^] -1H- 
(2 8. 3mg, 5 8%) £r#fc 0 
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IR (neat) cm -1 ; 1506, 1217, 1097, 941. 
MMM4 5 5. RTfi, m&W4 6 1 (D^m^m CTfrfcV\ ^Tii^tMW 



7 9 5~^OfrM8 0 2<D^#»Sr^b7t 0 7c7cU HJ£^J4 1 0 "e#7t c i s 
-4- [ (4 - ^ 1 H--f 5 --f aJ-dfV] v^^a^^i^ 

mmm 795 

N- {c i s-4- [ (4-^f;V-lH — — f/V) ^i/] 

(a) N- {c i s 4- [ (4 -y 1 H — >f y^V— ;V- 5 --f 

10 /V) Hr^iS] ^>^i/7 5 K 

MS :m/z = 3 3 0 (M+ 1 ) 

(b) N— {c i s--4- [ (4-y^/V- lH-^^^^—yV-5 — f 
/V) ^=3r^] yy n-^v'/P} -N-^^^/VT ^ ^ 

IR (neat) cm -1 ; 2933, 2852, 1225, 1095, 9 
15 3 9,7 8 7. 
MMM 7 9 6 

N— >T y^vv— N— (cis-4- [ 

— fA-) yyn^^/W 7 5V©M 

(a) 2— *?->V— N — {c i s— 4— [ (4 — y 1 H--f y^y— /V 
20 -5 — f/V) ^-^i/] ^^p^^/H 5 K 

MS : m/z = 3 16 (M+ 1 ) 

(b) N— y/f^-N- {c i s-4- [ (4-^f/V-lH — f>^y 



IR (neat) cm- 1 ; 2 9 3 5, 2 8 6 4, 1 2 2 8, 1 1 0 3, 9 
25 53, 943, 796. 
mMffil 7 9 7 

N- (2-y- fNdf-s/rc^/V) — N— {c i s— 4- [ (4-y^/P— 1H — f 
yV— /P- 5 — f/V) t^r'>] v^y cr-^driz/u} 7^y©^ 
(a) 2-y h^r-^-N- {c i s-4- [ (4-^ 1 f y^Y- 
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MS : m/z = 3 18 (M+ 1) 

(b) N- (2-t< h dpf^^Vl') -N- {c i s - 4 - [ (4-^9^-1 

5 1 H-NMR (CDClj) 8 ; 1. 5 4- 1. 7 8 (8H, m) , 2. 

0 3- 2. 0 7 (2H, m) , 2. 49 (3H, s) , 2. 60 (1H, 
m) , 2. 86 (2H, t, J = 5. 2Hz) , 3. 38 (3H, s) , 

3. 55 (2H, t, J = 5. 2Hz) , 3. 70 ( 1 H, m) , 4. 36 
(1H, m) , 7. 08 (1H, d, J = 8. 8Hz) , 7. 24 ( 1 H, 

10 d, J = 8. 8 Hz) , 8. 01 (1H, d, J=0. 92Hz). 
MMM 7 9 8 

N- (i/^n^n fcVV^^/P) -N- {c i s-4- [ (4-^f;V-lH — f 
JV— 5— f/V) t^ix] Ss#n^**/As) T5^©^Mfe 

(a) N— {c i s— 4- [ (4-^9VV— 1 f y^^/V- 5— f^V) 
15 ^^v-] ^u-^vvV} /vtffdf-if-* K 

MS : m/z = 3 1 4 (M+ 1 ) 

(b) N- (v'^n^n — N— {c i s-4- [ 

1 H — < l/<*?-/—A>- 5 — { Ad a^^-iy/V} T 5 y 

1 H-NMR (CDC 1 3 ) 5 ; 0. 11-0. 16(2 H, m) , 0. 
20 44-0. 52 (2 H, m), 1. 0 1 (1H, m) , 1. 53-1. 78 
(6H, m), 2. 02-2. 07 (2H, m), 2. 46 (3H, s), 
2. 55 (2H, d, J = 7. OHz) , 2. 61-2. 68 ( 1 H, m) , 

4. 34 (1H, m), 7. 05 (1H, d, J = 8. 9Hz), 7. 24 
(1H, d, J = 8. 9Hz) , 8. 02 ( 1 H, d, J = 0. 92Hz) . 

25 MMM 7 9 9 

N- (t/?V*<'y ! 3-A'*^M -N- {c i s-4- [ 

(a) N-{cis-4-[ V^V— 
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MS : m/ z = 3 4 2 (M+l) 
(b) N- (l/?u^l/=f-;V*=3-M -N- {c i s-4- [ (4-^^vV- 
1 H— Y >-^y— A'- 5 — -f yi^) 3r^i/~\ u^^-y/u} 7 5 >" 
IR (neat) cm -1 ; 2 9 2 9, 2 8 6 2, 1 2 2 3, 1 0 9 0, 9 
5 39,91 4,795. 

MMWi 8 0 0 

N- {c i s-4- [ IH-^ly^y—JV- 5 —JM 

;/^n^$//i/} -N- (rb7t Ko7 7>-2— f;^f;P) T5V©M 

(a) N- {c i s-4- [ (4-^f;V-lH-^^V- 

10 ^~^ri/] v-^n^^vvW ^h^t Kn 7 7 >- 2 -#/MJ?3r f- 5 K 
M S : m/ z = 3 4 4 (M+l) 

(b) N- (cis-4- [ (4— jrf^vV— ih — f^^lA- A- 5 — fVV) 
t^rv 1 ] v^t^^^/V} — N- (r b 7 t Kp 7 7 ^- 2 -^f^ f ;V) 75 
>• 

15 1 H-NMR (CDCI3) 5 ; 1. 5 0-1. 8 0 (7H, m) , 1. 
83-2. 07 (5H, m), 2. 48 (3H, s), 2. 56-2. 63 
(1H, m) , 2. 68 (1H, dd, J = 12, 8. 0Hz), 2. 79 
(1H, dd, J = 12, 3. 8 Hz) , 3. 73-3. 80 (1 H, m) , 
3. 84-3. 91 (1H, m), 4. 00-4. 08 (IH, m), 4. 
20 3 4 (IH, m) , 7. 07 (1H, d, J = 8. 9Hz), 7. 24(1 
H, d, J = 8. 9Hz) , 8. 02 ( 1 H, d, J = 0. 92Hz) . 
MMffl 8 0 1 

N— {c i s-4- [ (4 —*J-A>— 1 H — Y ?V— 5 — f/V) S^iX] 

v-^ n^dr^} -N- (7h7tKn777-3 — <JV^^M 7 5V©^ 
25 (a) N- (cis-4- [ (4-^f;v-lH — — f/V) 
sJ-^vO f ^P^df-s^W fh7fc Kn7 7 V— 3— ^/l^^f-S; K 
MS : m/z = 3 4 4 (M+ 1 ) 

(b) N- {cis-4- [ (4-^9VV-lH-^ V^V— A— 5 -^fA) 
^-^rv-] ^ o^^rty/l/} -N- (T f7t KP7 7^-3-Y/Mf/H T5 
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>- 

1 H — NMR (CDC 1 3 ) 5 ; 1. 5 5- 1. 7 5 (7H, m) , 2 . 
02-2. 13 (3H, m), 2. 33-2. 45 ( 1 H, m) , 2. 49 

(3H, s), 2. 53-2. 63 ( 1 H, m) , 2. 68 (2H, d, J 
5 =7. 7Hz) , 3. 52 (1H, dd, J = 8. 4, 6. 1Hz) , 3. 
72-3. 79 (1H, m), 3. 84-3. 95 ( 1 H, m) , 4. 32 

(1H, m) , 7. 07 (1H, d, J=8. 9Hz) , 7. 24 ( 1 H, 
d, J = 8. 9Hz) , 8. 02 (1H, d, J = 0. 92Hz) . 

mmm s o 2 

10 N-^O'vVl'- N- {c i s-4- [ (4-^^vl— 1H — f ^y*-vV— 5 - 

(a) N— {c i s-4- [ (4-^efvV- 1 H— r^y^— /V- 5 — iM 

M S : m/ z = 3 5 0 (M+ 1 ) 
15 (b) <>-vvV-N- {c i s-4- [ 

yv— 5 — ^f/V) ^-^ri/] n-^^riy/V} 7^y 

1 H — NMR (CDC 1 3 ) 8 ; 1. 5 4- 1. 8 3 (6H, m) , 2. 
02-2. 08 (2H, m) , 2. 50 (3H, s), 2. 66 (1H, 
m), 3. 6 9 (1H, m) , 3. 8 7 (2 H, s) , 4. 33 (1H, 
20 m), 7. 08 (1H, d, J =9. 0Hz), 7. 22 (1H, d, J = 
9. 0Hz), 7. 22-7. 39 (5H, m) , 8. 02 (1H, d, J 
=-0. 9 2H z) . 

mmm 423 (o^m-mz--cn^\ KTt/Ttm 8 0 3 —mmm 8 0 7 

(D^feSr^DfCo fcfcU H»J4 1 0-e#fcic i s-4- [ (4-^^VV 
25 - 1 H-^ istf^—jV- 5 ^-^r->] ^ n^^if-^T 5 ^^WM^m^^ 

S£J&$I 8 0 3 

N- (2 n tn^VvvV) -N- {c i s-4- [ ( 4 - ^ ^VV— 1 H > 
^y*— 7V— 5 — f/V) ^-^^] v^n^=3f^v} 
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1 H — NMR (CDC 1 3 ) 5 ; 1. 5 6- 1. 6 5 (2H, m) , 1. 

73-1. 83 (4H, m), 2. 01-2. 10 (2H, m), 2. 47 
(3H, s) , 2. 72 (1H, m) , 4. 00 (2H, s) , 4. 35 
(1H, m) , 7. 07 (1H, d, J = 9. 0Hz) , 7. 17 -7. 
5 5 0 (5H, m) , 8. 00 (1H, s) . 

mmm so 4 

N— (3-? -N- {c i s-4- [ ( 4 - ^ 1 H--f >- 

J?y*—/P- 5 — X-^is] is? n^=^>vW 7^ 

1 H — NMR (CDC 1 3 ) 8 ; 1. 5 4- 1. 7 7 (6H, m) , 2. 
10 0 2-2. 0 7 (2H, m) , 2. 48 (3H, s) , 2. 65 (1H, 
m), 3. 8 4 (2 H, s) , 4 . 3 2 ( 1 H, m) , 7. 06 (1H, 
d, J = 9. 0Hz) , 7. 19-7. 25 (4H, m) , 7. 35 ( 1 H, 
s) , 8. 02 (1H, d, J = 0. 92Hz) . 
MMM 8 0 5 

15 N- (4-^ pn^y^;i/) -N- {cis-4- [ (4-^f;V-lH — { 1/ 

1 H — NMR (CDC 1 3 ) 5 ; 1. 5 5- 1. 7 5 ( 6 H, m) , 2. 
0 2-2. 0 8 (2H, m) , 2. 51 ( 3 H, s) , 2. 62 (1H, 
m) , 3. 82 (2H, s) , 4. 33 ( 1 H, m) , 7. 09 ( 1 H, 
20 d, J = 8. 9Hz), 7. 24 (1H, d, J = 8. 9Hz), 7. 29 
(4H, s) , 8. 03 (1H, d, 1 = 0. 55Hz) . 
miMM 8 0 6 

N— (2-^U )V^^)V) -N- {c i s-4- [ (4-^/V- 1 H-^^V 

25 1 H — NMR (CDC 1 3 ) 8 ; 1. 5 9-1. 7 7 (6H, m) , 2. 
0 3-2. 0 8 (2H, m) , 2. 48 (3H, s) , 2. 66 (1H, 
m) , 3. 89 (2H, s) , 4. 36 (1H, m) , 6. 21 (1H, 
d, J = 3. 1Hz) , 6. 32 (1H, m) , 7. 08 (1H, d, J = 
9. 0Hz) , 7. 24 (1H, d, J = 9. 0Hz) , 7. 37 ( 1 H, 
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m) , 8. 0 1 (1H, s) . 

mmm 8 o i 

N — {c i s — 4- [ (4 - 1 H-^ y^y'-;V- 5 -^/V) 3r*is] 

Is? X2^3ri/j\s} — N — (^^^— 2-^/l^^/V) 
5 1 H — NMR (CDC 1 3 ) 5 ; 1. 5 4-1. 7 7 (6H, m) , 2. 
0 2-2. 0 8 (2H, m) , 2. 49 ( 3 H, s) , 2. 72 (1H, 
m) , 4. 0 8 (2 H, s) , 4. 34 (1H, m) , 6. 95-6. 9 
7 (2H, m) , 7. 08 ( 1 H, d, J = 9. OHz) , 7. 20-7. 
25 (2H, m) , 8. 02 ( 1 H, d , J = l. 1Hz) . 

io mmm 8 o 8 

N- (2 -^V^n-O-vvV) — N- { c i s — 4- [ (4-^9VV-lH — < 

1 H — NMR (CDC 1 3 ) 5 ; 1. 5 4-1. 7 8 (6H, m) , 2. 
0 2-2. 0 8 (2H, m) , 2. 50 ( 3 H, s) , 2. 63 ( 1 H, 
15 m), 3. 9 2 (2H, s) , 4. 3 3 (1H, m) , 7. 00-7. 1 
3 (3H, m) , 7. 20-7. 27 (2H, m), 7. 37 (1H, dt 
-like, J = 7. 5, 1. 8Hz), 8. 02 ( 1 H, d, J = 0. 92 
Hz) . 
HJtSM 8 0 9 

20 N- (3-7/V^-n-<^^/V) -N- {c i s-4- [ (4-^f;V-lH--f 
Is?*/— /V- 5 — ■ fW) J^V] v^n^^vW} 

1 H — NMR (CDC 1 3 ) 8; 1. 54-1. 76(6 H, m) , 2. 
01-2. 08 (2H, m) , 2. 49 ( 3 H, s) , 2. 64 ( 1 H, 
m), 3. 86 (2H, s) , 4. 32 ( 1 H, m) , 6. 93 (1H, 
25 m), 7. 05-7. 1 2 ( 3 H, m) , 7. 20-7. 31 (2 H, m), 
8. 0 3 (1 H, d, J = 0. 9 2Hz) . 

mmm si o 

N- U-^/l^-P^Vvvl-) -N- {ci s-4- [ (4-^f;V-lH-^ 
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1 H-NMR (CDClg) 8 ; 1. 5 3-1. 8 0 (6H, m) , 2. 
0 2- 2. 0 7 (2H, m) , 2. 47 (3H, s) , 2. 68 (1H, 
m) , 3. 87 (2H, s) , 4. 33 (1H, m) , 6. 96-7. 0 
6 (3H, m) , 7. 22 ( 1 H, d, J = 8. 8Hz) , 7. 31-7. 
5 3 5 (2 H, m) , 8. 00 (1H, d, J = 0. 92Hz). 
mMM8 1 1 

N- (2-^ h^i^Oi/M — N — { c i s -4- [ (4-^/1— 1 H < 

IR (neat) cm -1 ; 2 9 4 3, 1 4 9 7, 1 2 5 0, 1 2 2 7, 1 
10 126, 941, 752. 

mwM 812 

N— (3-^ f^v-o-^vv) -N- {c i s-4- [ (4-^f;V-lH--f 
Z/Jf^—/V- 5 — <;v) is? r 5 >- 

IR (neat) cm" 1 ; 2 9 3 9, 1 2 6 5, 1 2 2 1, 1 0 3 9, 9 
15 4 1,7 8 5. 
»J8 1 3 

N- (4-^ f^^y^V) — N— {c i s-4- [ (4-^f;V-lH-^ 
i/^VWt—5 — f/V) J^vO n^^vW} T 5 ^ 

IR (neat) cm -1 ; 2945, 1508, 1250, 941, 75 
20 0. 

mMM4 5 5 0#^CTCT;fTftV\ ^T^-rHWJ8 14. 8 1 5 <Dft& 
mit^tfu b fe 0 fc U 4 10 -t?#fc ^ - 4 - [ ( 4 - ^ ^A— 1 H - 

25 HJfefiaj 8 14 

3, 3, 3- by 77V^-a-N— (cis-4- [ (4-^f;V-lH-^y^ 
S—A'— ir^r^ v^^is/u} /o/^T^ K 

MS : m/ z = 3 5 6 (M+ 1 ) 
59 8 1 5 
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2- (/O'v'/Vt^v/) -N- {c i s-4- [ (4-^;V-lH — ( is&V 

MS : m/z = 3 9 4 (M+ 1) 
mMM8 1 6 

5 4—^^-/U— 5— [ i s — 4— ^7VVy n^^vvV) 

i/] - 1 H -A ls&zf—A> • ja^co-a-j^ 

(a) 2 — {c i s-4- [ (4-^^/V-l -rf7t - 2 H- ^ 

- 2 -- f/W- 1 H — f As— 5 -^fW) ^^-y] ^/^n^^i/yv} - 1 H 
-^y^^K^V-l, 3 (2H) -v^^©-^ 

10 2- {c i s-4- [ (4 -y =f-)\>— 1 H--f 71^- 5 f/V) ^"^r 

>x] v-y a-^vvv} -lH-fy^yK-;V-l, 3 (2H) -i/Jrls (10 
Omg, 0. 2 6 6mmol) Orh7tKP75^ (2. 7ml) ^S(i3, 
4-v>fc FP-2H-t 0 7^ (3 6 jil, 0.3 9 9 mm o 1 ) „ S:t>\ p 

- • — tK?D% (15 mg, 0. 0 6 9mmol) ^JPx. 

is v % yvv# ^j^w^yif?? (^^-y-^/mm^^xmm) xmm u 

2 - { c i s - 4- [ (4-y 1 — -7- f7t Fn-2H-t°7>- 2 — f 

/W-1H — f /V-5 — ■ f/V) i^n^rvvl'} -iH--ry-r 

3 (2H) (9 9. 6mg, 8 2%) £#fc„ 

20 (b) c i s-4- [ (4-^^-l-Th7tKn-2H-t 0 7^-2- 

2- (c i s-4- [ (4— fT-sls- l — f7t Ko-2H- fc:°y — 2 - 
-OV- 1 H-^T ^yV— /V- 5 — is? vi^3cl/;V} 
-fi/K— /V-l, 3 (2H) (9 5. 5mg, 0. 2 0 8 mm o 1 ) £ 

25 30 % y ^vwr $ >-^y y — /M&afc ( 5 . omi) ©«#«Sr*D*«KfBT 2 
j^^u-^ b^77^- (^pp/K/i'A/ y y y— /v/2 8%T>-^e— y^TR-e^ 

ttt) -efitMu c i s-4- [ (4-y^7V- 1 h7t KP-2H-h°7y 

- 2 — f 71— 1 h — f ^y*y— /t'- 5 --fyi/) -y^n^fyr^y 
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(60. 4 m g , 88%) £r#fc 0 

(c) 4 — J-f-jV— 5- [ (4 -^/V#c V is— c i s - 4 — - 1 u^^-iy 
M - l-rh7t Kn-2H-t°7y-2 — i jV— 1 H — f 

5 c i s - 4— [ (4-^9W- 1 -T h5t Kn-2H-t°7>- 2 

f/V) i/^a^^r1h^T5 ^ ( 2 0 0 m g , 

0. 6 0 7mmol) CON, N-^f ;l/*/^7 5 K (4. 0 ml) f®&\ZL 
tf^-2-^n^c^VVai— "tjV (7 6. 4 /z 1 , 0. 6 0 7mmol) v M 
(2 5 2mg, 1. 8 2mmol) Sr^*. 8 0 °CT? 6 HfflfefiS^ 
10 b7t 0 Rj«^#HJb WIlTMfe^Ufco 

^n^h^^^^— (7do*;vV^^7- /Vl?^ffi) T?*frJ5iU 4-;*^vV 
-5- [ (4— c i s — 4 — <A^%/^ n^^vvV) ^^rv-] — 1 — 

7h7tKn-2H-ff7^-2 — f^- 1 H f is^S—JV ( 1 8 6 m g , 7 

7%) £r#fc 0 

15 (d) 4— ^^/V— 5- [ (4— =E-/P*U c i s — 4 — >f /VS^ a^dfS*' 

71-) r^V] - 1 H f l/fTS—As • Sti^CD-g^ 

4-^^-/^—5— [ (4 — ^E-yP* y ^— c i s — 4 — ^ ;V-y^7 n^^iy;V) 

-1-Th7t Kn-2H-t°7^-2 (1 

8 6mg, 0. 46 5mmo 1) ©2-7°o/V-;V (4. Oml) ^iiUN 
20 — Sfrfbfc*— i/jr^^-l/ (4. Oml, 16mmol) 2 4 R#Mift 

mat#byt 0 WW LT^fce-feM^^^. iff^itt 4 — ^ =f-jv— 5 - 

[ ^— c i s — 4 — f/Vv-;? o-^drvvV) ^-^p->] - lH-fy 

7V • ffiMM ( 1 4 9 m g , 9 1%) £*#7c 0 
1 H — NMR (DMSO-d 6 ) 8 ; 1.56 ( 2 H, m) , 1. 80 
25 -2. 0 8 (6 H, m) , 2. 45 (3H, s) , 3. 08-3. 15 (2 
H, m) , 3. 24 (1H, m) , 3. 42 (2H, d— 1 ike, J = l 
2. 1Hz), 3. 85-3. 98 (4H, m), 4. 48 (1H, m), 
7. 12 (1H, d, J = 8. 9Hz) , 7. 29 ( 1 H, d, J = 8. 9H 
z) , 8. 02 (1H, d, J = 0. 92Hz) , 10. 97 ( 1 H, br 
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s) . 

#)?r^Lfc 0 fc/cU mmmG 9 3t#tc i s-5- [ (3-7^;^p 

5 -o^J^bfCo 

8 17 

c i s-5- { [3- Hy^/VT^y) i^^P^WV] ^-^r^/} - 1 H — f 

i/yif—jv- 4 b y 

IR (neat) cm -1 ; 2 9 3 9, 2 2 2 2, 1 4 9 5, 1 3 1 3, 1 
10 236, 1028, 945, 750. 
MMW 8 18 

c i s-5- { [3- v-^n^^rvvv] ^T^ri/} - 1 f 

>v- 4 -jj h y 

IR (neat) cm -1 ; 2 9 3 7, 2 2 1 8, 1 4 9 8, 1 3 1 1, 1 
15 242, 1022, 947, 795. 

mmm 8 1 9 

2-^^-N- {c i s - 3 - [ (4-yf;V-lH — ( /V- 5 — - i 

4 11 tfft c i s — 3 - [ (4-^ f-jV— 1U-4 Is^S—fls— 5 - 
20 -f/v) ^-^ri/] u^^lyT^. XD— IMBtM. (lOOmg, 0. 35 

mmo 1) CON, N - v 5 ^ 9VV/}vVi»T % K (5ml) SIfflJcf fc>f yg&Ife (3 
6. 2#L, 0. 3 9mmol), l-if;l/-3- (3' -^W^^ 
ntf/V) i?M'^^F'~Mi (7 4. 8mg, 0. 3 9 mm o 1 ) „ fc K 
n^y^MJT^ (52. 8 m g, 0. 39mmol) fei^MJif 
25 /I'T^y (0. 18ml, 1. 2 8 mm o 1 ) ^P^s itfitti^tSilf bfd 0 
/xJ&$efcM^^^vK Y;v=ciy^ jk^M^XftW^kW^^^- (1/ 
i) -C2HJttWU ^fnfijSjX^^^yXM^^^^^-e^b^ ^ 

/^^^= i/i-o/i T?gptH) -cflHtt-TS ^t\cXK>, 2 - ^ ^/v- n 
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- {c i s-3- [ (4-^A'-lH-'fy^/^-5 — f/V) 
^d^^i^/H} 7°D/N°y7?; K (8 6. 3mg, 7 7%) £r#fc 0 
IR (neat) cm -1 ; 9 5 3, 1 0 8 6, 1 2 1 5, 1 5 4 3, 1 6 

3 5 . 

5 mmms 1 9©^}ci2pcTK;&£ : ffv\ ^Tt-^-t-njfe^ 8 20-826© 

8 2 0 

N- {c i s-3- [ {A-^f-jV- 1 fV^V— /V- 5 -4M 

10 IR (neat) cm^ 1 ; 954, 1031, 1215, 1514, 15 

4 3, 16 3 3. 

mmm 821 

2—* h^r^-N- { c i s - 3 - [ (4-^5vP- 1 H — { ^<?y*sV- 5 - 

15 IR (neat) cm -1 ; 953, 1112, 1232, 1512, 16 
4 7. 

8 2 2 

3, 3, 3-MJ7/l/tn-N- {c i s-3- [ (4-^f;l/-lH — { T/tf 
y—/V>—5-4M t^r'>] v^n^^vvv} 7p/^75 K 
20 IR (neat) cm -1 ; 1013, 1084, 1146, 1552, 1 
6 5 5. 
MMffl 8 2 3 

N— {c i s-3- [ — fy^;i/-5 — f ?v) ^-^riy] 

25 IR (neat) cm" 1 ; 955, 1086, 1217, 1551, 16 
3 3 . 

MMM 8 2 4 

2, 2-v^^A—N- {c i s-3- [ (4-^f/>-lH-^y^;l/- 
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I R (neat) cm -1 ; 951, 1200, 1535, 1628, 29 
4 5. 

mmm 825 

2- (1, 3 -v^^y- 1 , 3 -i?t Kn- 2 H-y yy V K— jV- 2 -y 
5 /V) -N- (cis-3- [ (4-y^A— 1 H-yyy*V— /V- 5 -- f/V) $~ 

LC/MS :M+1 = 43 3. 4 
8 2 6 

N- {c i s-3- [ (4-^^/V- 1 H— f y^y— /I— 5--T/P) 

io -yyp-^y/iy ^y^nfyr^ k 

IR (neat) cm -1 ; 6 5 0, 9 4 5, 1 0 0 9, 1 5 3 7, 1 6 3 
3. 

Mti&ffl 8 2 7 

N-yyy^/v-N- {y^-3— [ (4-yf;v-iH — fy^y-^-5- 

1 9-C#fc2-^f;P-N- {cis-3- [ (4-^f/V-lH- 

y >y^y— /v- 5-y/v) ^n^^y} 7°n/^r$K (7 6mg, 

0. 24mmol) (DTHF?#?R ( 5 m L) ^TkSt^T/V? — !7 ^ U A (4 
5. 6mg, 1. 2 0mmol) ^JP^T 8 5 °C^T 1 2 Hf P^Pf^!^ b/c 0 ^ 
20 ^^^*(]^7K (4 6/zL) , 2 N-TR^b-f h U V J*7k$gm (92/iL) N * 

(138ml) x o#it#Lfc^ -tyy h^L7t 0 avS^yy ^ 

^;^n^h^77^f- (g^rc^/K y y J — ^ (5%7 7*-77X) yn 

^-^^K^— (0. 2 5mL) ^DX., 3 0^L»ifff 
25 *f^, 2 -^p/V- A'-vV yy°p =r;v-iy^^-;v^—'T;v-^^x L, 

N — f y/f/V-N- (cis-3- [ (4-^f;V-lH--fy^/wV-5 
— y/P) ^-^f-y] ->^n^^yv} 75^--t^t (4 2. Omg N 4 9%) 

LC/MS :M+1 = 3 0 2. 3 
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mmm 8 2 8 

N- {c i s-3- [ (4-^f^-lH--f^^-5 — fM t^v'] 
is? u^3r*yM — N — h 7 t Kd 7 9 V- 3 ->f f ^) T 5 ^ • — % 

5 »j8 2 0THfcN- {c i s-3- [ — i^?^S—fl> 

5 K«rfflV^IS6feM8 2 7©^Sfem3flt.TfrV\ N- { c i s - 3 - [ (4 

l H — 1 Is^S—fr- 5 — fM $r*Z/] Is? n^vvW -N- (^ h 

10 IR (neat) cm -1 ; 1041, 1090, 1223, 1510, 2 
9 4 3. 

mMm 829 

N- (2-^ b^^c^vl/j -N- {c i s-3- [ 1H f V 

/V- 5 —- - f/V) ^-^riy] u-^vvV} 75 y • — W&j&.<D&$L 
15 MM8 2 1 T?#fc 2-7* h^>N- { c i s - 3- [ 1 H- 

A*— 5— J As) jr^lS} */9no^3tl/A'') 7t h75 KSrfl^T^afe 
#18 2 7CD77?fe^Cr^TV\ N- (2-7* b v^^vt/) -N- {c i s-3 
- C (4— *^A<— 1 5 — f /V) ^v-] 

T $ >" • — ^M±^^#fc 0 
20 LC/MS :M+1 = 3 04. 2 
^ifefll 8 3 0 

N- (v'^n7°n — N— {c i s-3- [ (4-^f;v-lH — f 

Sp-S—fls— 5 — T/l-) ^-=3rv^] ^ p^dp^p} 757 - — iM^O^c 
»J8 2 3X:1ltN- {c i s-3- [ (4-^f/V-lH — i^PV—jV 
25 — 5— -OV) ^-^rv^] I/? u^^r^M ^77 n^o/^M'^^^ K£JBV> 
T^»J8 2 7<D7?ife{c:2pC-C?TV\ N- n f-?V) — N — 

{cis-3- [ (4-7«^7V- 1 U-^ls?i/—A<- 5 — ^-^v-] $^ 

IR (neat) cm -1 ; 800, 1211, 1267, 1529, 26 
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1 1 . 

mmm s 3 1 

N- {c i s — 3- [ — — < As) Hr^tl/\ 

5 8 2 4 -e#fc 2 , {c i s-3- [ (4-^5vP- 

1H — /is— 5 — (A) tir^ZS] ^PAJf^} 5 
V^T^JfeM8 2 7©^Sfeid3(lC-CffV\ N- (3, 3 - ^VV^Vl") -N — 
{c i s-3- [ 7V-5--T^) ^-=3r^] 

10 IR (neat) cm -1 ; 1115, 1227, 1375, 1518, 2 
9 5 3. 
H»J 8 3 2 

N ~!~_ {cis-3- [ (4-^^-1 H-f 5 -^^) ^~ 

15 ^l»J8 2 5-e#fc2- (1 , 3-^^f-y-l, 3-t?tKn-2H-^y 
-fyF-;V-2 — f/V) -N- {cis-3- [ — <^&"S 
— ;V- 5 — f/V) ^-=3f->] v"^ n^^S/vW TirbT5 K ( 7 0 m g , 0. 16 
mmol) iC4 0%pi ^A-T ^ 1/ * 9 J— M&W. (5mL) ^fl^T— @fc$#b 
SJ5K^ Sr^tBE ~> y # ^ ^o^h^77^-rH: T##M b fe Q filM#5 © 

20 2 -^nz-V — yVJSS^KfcSSh- v^^vl^— ^7V^^Px.T 3 0#»bfc o 

/K'llfls N~l~ (^tSI!t) - {c i s-3- [ (4-^f/V-lH 
— T tsjfy—A'— 5 j^f] P^-^vvV} ^ y v^T 5 K • 

H (39mg, 7 9%) £r#fc 0 
25 IR (neat) cm -1 ; 1201, 1267, 1556, 1662, 2 
9 4 3. 

8 3 3 

N- {c i s-3- [ (4-^f/V-lH — — f/V) 
V^n^^/V} -N- (try v ? ^-4—</V^^V) 7^>©^ 
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MMffl 4 11 Tffc c i s - 3 - [ ( 4 "f-jV- 1 H-4 ls#-S~-fi,— 5 - 
3r*ciS] ^n^fyj; is (1 0 Omg, 0. 41mmol) 

(5ml) ^y^nfyj/vf t K (4 2. 8/iL, 0. 4 5 
mmol) ,||(0. 2 3mL, 4. 0 8 mm o 1 ) &Mx.X 1 0 &9tW& is 
5 7; MJ**-fb*^*"t-hy ?A (2 8. 2mg, 0. 4 5 mm o 1 ) &MtLX 

3 mtttb u #7Kf»^ ^ a -cftjft ufco is y # <?Vl^ p > ^9 

^ — (@»^5VK A* (5%7y^77X) /^pp*M=io/ 

10 0) {C-OlftKU N- {c i s-3- [ (4-^^-lH — (Is^SsV 
10 -5 — ^-=3r->] i/^n^i/;H -N- ( fc° U v 5 ^- 4 — -Y/l^ T 
$ V (58. 7 m g , 43%) £r#fc 0 

IR (neat) c m - 1 ; 9 4 1, 1 0 9 2, 1 2 2 1, 1 5 0 8, 1 6 
0 3, 2 9 3 3. 

mmms 3 3©^^c-c^irifv\ KT^tmws 3 4~hmms 

15 3 6<Pte^fe£r<£j£Ufo 0 
HJSM 8 3 4 

N- {c i s-3- [ (4-^f^-lH — fy^/-;I/-5 — f/V) t^i/] 
%s#u^*cisjV} -N— (tfys^— 3 — f^^AO 75> • — 
L C/MS : M+ 1 = 3 3 7 . 3 
20 SIMM 8 3 5 

N- {c i s-3- [ (4-^^A- 1 H-f yyy*- tV— 5 --fA) 

v-^ n^^rv-yv} -N— (\?Vi?Zs—2 — fA^A) T^V 

IR (neat) cm" 1 ; 939, 1092, 1221, 1732, 29 

3 5 . 

25 MMM 8 3 6 

N- {c i s — 3- [ (4 - ^ f 1 H-'f V^^/V- 5 

LC/MS : M+ 1 = 3 3 2. 5 

HJfe^J 837 2-({cis — 3 — [ (4 1 H--f l/pS^-A'— 5 
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7YM\tT;V 5n^A^^A©Th7t: Kn7 7 ySiSU:, mWA 8 3 6t 
#fc^^VV N- (cis-3- [ (4— t^As— 1H — ( y^y- ^- 5 — f 

^ttf) /^no*M=l/l 0) fc-rlWSU 2- ({cis-3- [ (4 
— 1 H — f *s#*S—As— 5 — r v^Jris/U} 757) 

3^9 S — As (17. 6mg, 4 0%) £r#fc„ 
10 IR (neat) cm" 1 ; 943, 1057, 1093, 1223, 31 
8 8. 

Mt&ffl 8 3 8 

7^Vt" N- {cis-3- [ 1 H— f^&y— /V— 

%-3cis] is? xi^3ri/A>'} - $ — T"7=-=^— h(D&)& 
15 MMM 4 11 tllfc cis-3- [ ( 4 -7 1 H->T 5 - 

^P^tV7 5V (lOOmg, 0. 41mmol) 
y _ 7 l^j£ (5mL) \ZLT? V/l'Wtt'T'A' (0. 0 4mL, 0. 4 9 mm o 1) 

•&mtlx 5 o°c^x 2 ^mMmmwhtc 0 Ki^m^mmmm^ v x^a^? o-^ 

f^^^^— (g^^n^vK ^^y-V^np*M=l/l 0) ttftll, 
20 7^vV N- fcis-3- [ (4-7^/V— lH-^>^7*- A— 5 — f/V) 

v^a-^v'/P} -j3-T5> — h (8 8. Omg, 6 5%) gr#fc 0 
LC/MS : M+ 1 = 3 3 2. 2 

ifi»ij8 3 s <Djfmzmzx£i!fc&^\ mmms 3 9<^t^#^j&L7t 0 

HJfe0»J 8 3 9 

25 tert-^ N- {c i s-3- [ (4-7f;V-lH-^^y^;V- 
5 — f ;V) $-3?*/] -y^n^^-iyM ~^—Ty=-=r~—Y 
LC/MS :M+1 = 3 7 4. 3 
mmifl 8 4 0 

N- {c i s-3 - [ (4—?t'?-A'— 1 H-^f^V— tV— 5 — <M 
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MJ ^/I'tf-ugj^ (5mL) ©^nn^^y (5mL) SSftfc:, 8 3 

9 t e r t — ^^vV N- { c i s - 3 - [ (4 fvV- 1 H--f 

y — 7^— 5 — r 7^) tf-^-f] ^ t3^^->/i,} — /3 — =■ h ( 1 0 6 m g , 
5 0. 2 8mmol) <DV"? n n ^ * I'SSfc (5mL) ^0°C{^T*P^, ^JCT 
2^»^Lfco »&t^g*f h^x^ft^^S^tlClio-C, N- 
(cis-3- [ f^/- /V-5--T^) iy^ 

a— drv'/V} - j3 -T^^V • Zl MJ (19 6. 2mg, 

quant. ) £r#fc 0 
10 LC/MS :M+1 = 318. 2 
HJfeM 8 4 1 

trans-N— {4- [ (4 — oc^v— 1 H--f Is^S—As— 5 -^7l^) 
v-] ^a^^v-yW -N, N-^f/V75 ^(D^f^ 
MMM 7 4 4 trans-4- ( (4 -rc^/i^- 1 f IsjT-SsV— 

15 t^rv') ^^a^f>7S> (130 m g , 0. 5 mm o 1 ) CO 

^^y—/^m (3mL) (0. 14mL, 2. 5mmo 1 ) % *;VA7 

/Vft K*i&fc (209. 3mg, 2. 5 mm o 1 ) &M%.1t^ v'T 7 zkSfte 
*9*tfy^A (15 7. 7mg, 2. 5 mm o 1 ) SrflPfcT— 8fe«# bfc,, 

20 7XiSt^^v'^Ar^#Lfc 0 3jffj\># w yjfy^A— 

^:^dd^M=0/1 00-1 0/1 00) fcT*t$!lU trans-N 
- {4— [ (4— J^vP— lH-^y^/- 7V-5-- fylO #-3fS/] v-^u^^ 
vvW - N, N~ ^7VT 5^(82. 3 m g , 57%) Sr#fc„ 
IR (neat) cm -1 ; 798, 895, 947, 1057, 1498. 
25 HJfetftJ 8 4 2 

N- { c i s - 3 - [ (4 -rc^/v- 1 H — f Is&^S'—jV— 5 — iW) 
^^C3^dr<y/v} -N, N-^W^--«t©^ 

7 4 5 -e#/fe c i s - 3 - ( ( 4 -ac^vw- i h f l/^S^A'— 5 - 

-T7V) ^"^^) i/^n^t^7$y^^t»J8 4 1 ©^tfCTHJS 
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SrfrV\ ^bfrltzmU^ (126mg) ©2-7°n^V^i (5ml) fcl, 
lN-£|/i?xf;Vx^r;« (0. 8 8mL) £3JPX., 3 0«Lf 1 

-CiH#fU N- (cis-3- [ (4 A,- 1 H--f isff^r— ?V- 5 --f 
5 /I') ^3r^] v-^n^drv^/W -N, N-^W^—MI (8 5. 2 
m g , 4 6%) £#7t D 

IR (neat) cm -1 ; 9 8 2, 1 0 3 6, 1 2 1 1, 1 2 5 7, 1 5 
2 5. 

MMWi 8 4 3 

10 c i s-N— {4- [ (4 — 1 H--f /U— 5 — ^/l/) t^^J 

n-^vvW -N, N- 5 Is • — ±»*£(D^$c 

7 4 6 Tilt c i s - 4 - ( ( 4 -a^vv- l H— f ;V- 5 - 

c i s-N- {4- [ (4— o^/v-iH f^V— 7V— 5 fA-) 

15 v^n-^>vW -N, N-v?^ f;l/7$> • -Mt^ito 

IR (neat) cm -1 ; 843, 943, 997, 1242, 1446. 
MMM 8 4 4 

N- {trans — 3- [ (4 — oi^vi^— l H — < /V— 5 — < ;V) 

v-] v-^ P-^vvV} - N, N- v 5 ^ 5vl"T 5 >■ • ~^m^.<D^S^ 
20 trans — 3- ( (4 - ^f 1 H-^{ y^/-^- 5 - ^^) 

u^^^t^ ^^m^^xmrnms 4 2(D^micm^xn^\ n- 

{trans-3- [ (4 -m^Vv- 1 H-^f V^V— /U- 5 -^/V) 

n^=*f -n, N- $ V • — i£^J££r#;fc 0 
IR (neat) cm" 1 ; 8 0 4, 8 4 1, 1 2 1 1, 1 2 5 9, 1 5 2 
25 7. 

HJfe0i] 8 4 5 

t r a n s — N— {4— [ (4 — rc^vV— 1 H — -f >^V— /V— 5 M Jr^ 
HWJ 7 4 4 -C#fc trans-4- ( (4 -rc^vi— i H — f /V- 
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f?V\ trans-N- { 4 — [ (4-xf^-lH — < As— 5 --f 

/V) v-^d— ^riX/W 7th75 K&#fc 0 

IR (neat) cm -1 ; 1111, 1321, 1551, 1624, 2 
5 9 3 7. 

mmwii 8 4 6 

trans — N— {4— [ (4 — ^^-JV— 1 H — f y#"S~- As— 5 — f/1/) Jr*c 
is~] is? v^^ris/u} /p/-!>7^ K£>£*J$ 

mM&l 7 4 4 -C#fc trans-4- ( (4 -c^/l— 1 H-^ ;V- 

io 5— ^-^f-^) o^fyr^ >-^fflv^r^»!j8 i 9 ©^-fet^cx 

?TV\ trans — N— { 4 — [ (4 — ^=f-;V- 1 H — i ls^-J—)V— 5 f 

IR (neat) cm -1 ; 1 1 1 9, 1 2 3 1, 1 5 4 5, 1 6 3 3, 2 
9 3 3. 
15 8 4 7 

N- {c i s-3- [ (4-^;V- 1 H-^V^y— As- 5 —f ;*-^$/] 

7 4 5 T?#fc c i s - 3 - ( ( 4 -rc^l^- 1 H — f Z/#S~- AU— 5 - 
-f7V) ^iy) ^n^f^7 5 ^SrffiV>THJfeM8 1 9 ©;£ifcte:if5£TfrV\ 
20 N- {c i s-3- [ J^^S— ^^vO 

IR (neat) cm -1 ; 957, 1111, 1232, 1545, 16 
3 2 . 

mmn 8 4 8 

25 c i s-N- {4- [ (4-xf;V-iH-^y^;l/-5 — f/V) yfr*f-*s] 

HJfe^J 7 4 6 -C#fc c i s - 4 - ( ( 4 -^-=f-)V- 1 H — f Z/tf^— As- 5 - 
-f/V) ^^xn^^zsT^^^m^XMMWiS 1 90^rfe^2pCTfTV\ 

c i s-N- {4- [ (4-xf;V-iH — f /V- 5 --f /V) ^^rv-] 
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LC/MS : M+ 1 = 3 0 2 . 3 
MMffl 8 4 9 

N- {trans-3 - [ (4-^f/P-lH — { b ;V) y>r^ 

J£Jfe0»J 7 4 7 -C#fc trans-3- ( (4-^^/1— 1 H — f -y?*S~- /U~ 

fTV\ N- {trans-3 - [ (4-^^/1— 1 H— 5 — f 

10 LC/MS : M+ 1 - 3 0 2. 3 
MMM 8 5 0 

trans-N-xf;K4- [ (4-xf/k-lH-^yy/-/V-5 — f 

8 4 5 T?#fc trans -N- { 4 - [ (4 -^^V^- 1 H f 

15 — /V— 5— f/V) ^-df-V] a^dr^W T-fe hT 5 KSrffiV^T. 8 2 

7<D^?£CT§C'-CfTl\ trans-N-xfyV-4- [ (4-xf;V-lH- 
4 5 — f ;V) ttis] Zs? u^^^T $ > • —±^^^#^0 

IR (neat) cm -1 ; 791, 845, 1059, 1213, 152 
4. 

20 MMM 8 5 1 

trans-4- [ (4-if^-lH — f /V- 5 — f" A-) ^^r^] - 

(a ) trans -N- { 4 — [ {A—=c^-;V- 1 H-^f ^^V— /V — 5 — f 
7V) tf-^fV] ->^n— zfus^T^ K<D-^J# 

25 ^Jfef^iJ 7 4 4 "T?#7fc trans-4— ( (4 -oti^/V- ltt-4 

5 — i jV) it*?*/) ^P^fyj^ >-£JiV^Tltlte#!]8 1 9 ©^?fe(e:fpCT 
tfV\ trans-N- {4— [ ( 4 — ai^vV— 1 H-^f Z/&"S*- A> — 5 — W 

(b) trans-4- [ ( 4 -rc^/i — 1 h — f "s^/'—JV— 5 — f 3r 
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trans-N- {4- [ (4-xf;V-lH — f ;V- 5 -4M 3r 

=3r->] cr-Mr^/W 7°a/-?^T5 K^ffiV^, HMM 8 2 7 CD^feKl^ CT 
'ffV\ trans-4- [ (4-if /V- 1 H-'f 5-^^) ^-df 

5 i/] -N-^cr fcVt->^ n^^ih^T^ > • — i»i^t#fc 0 

1 H — NMR (DM SO - d 6 ) S ; 0 . 9 0 ( t , 3 H) , 1.17 
(t, 3H) , 1. 45 (q, 4H) , 1. 6 3 (m, 2H) , 2. 09 
(m, 4H) , 2. 8 4 (m, 4H) , 3. 0 3 (m, 1H) , 4. 0 6 
(m, 1H) , 7. 16 (d, 1H, J = 8 . 89Hz), 7. 29 (d, 
10 1H, J = 8. 89Hz) , 8. 03 (s, 1 H) , 8. 77 (br, 1 
H) , 8. 8 9 (b r , 1 H) . 

mmm 852 

N — ^^/U-N- {c i s-3- [ {A—=r.^-;V- 1 H--f>^V— ;V- 5 — f 

15 H»!]8 4 7-C#rhN- {c i s-3- [ (4 -m^vv— 1 H— f y#-S— ?V 
-5 — f/V) ^-^v-] v-^n— ^rvvW 7i?bT5 K^ffl^t»j8 2 7©* 
fe(-2pCTfTV\ N-^/V-N- {c i s-3- [ (4-xf>-lH-^y 

V*' — A/~ 5 — is? n^^r^M T 5: y • — i^^«r#7h 0 
IR (neat) cm -1 ; 799, 1036, 1211, 1257, 15 

20 2 7. 

M1MM 8 5 3 

N- {c i s-3- [ (4-^/V- 1 H — f is^S— ;V- 5 — fM Jt^x/'] 

(a) N- {c i s-3- [ (4 - xf /V- 1 H-f y^y'-;V- 5 -^/V) 
25 l/# n<^*?Z/M ^P^y75 Kco^^c 

^SfefJil 7 4 5 T?#7fc c i s - 3 - ( (4 — =^^/V~ 1 H — f -y?V^-A>>— 5 - 

SrfrV\ N- {c i s-3 - [ (4-xf/V-lH f>'^A'-5-'f^) 
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(b) N- {c i s-3 - [ (4-:n^7W- 1 H ( ISPS'— JV- 5 { )V) 3r 

is? n^^-ZsM -N-y°n t>7 5 ^ • — ^mM.(D&$L 
N- {c i s-3 - [ (4 - xf^- 1 H->f y^'/^- 5 ^= 3 r 
V] v-^ct^^r^/V} K£j^ "C3i|W!j 8 2 7©Ml-?CTKJS 

5 SrfrV\ N— {c i s-3- [ (4 -xf 1 H--f y^/^- 5 
Jf-^V] n^^-^J — N-:/n fcT/UT 5 > • — :^i£3r#fc 0 
IR (neat) cm -1 ; 1 0 1 2, 1 2 0 7, 1 2 5 7, 1 4 5 6, 1 
5 2 7. 
MMM 8 5 4 

10 c i s-N — =r.^~;V— N- {4- [ (4-if/V-lH < 

A*) tf-^cisl */9 n^^vvW T$ is • — *£gfe&<£>^j$ 

HJfetfil 8 4 8 r~#7t c i s-N- { 4 - [ (4 —x.^jV- 1 H-^ y^/-;P 
-5--Y/V) iS?u^*i/M T-tb7 5 K^l/^*fl|8 2 7©^ 

feH:3pCXfTV> % c i s -N-^/V-N- {4- [ (4-xf/V-lH — fy 

15 ^ y*' — a* — 5 ^-=¥^y] ta^^s/vv} r^y • — S^S^r#fc 0 

IR (neat) cm -1 ; 812, 1045, 1217, 1261, 15 

2 5 . 

MMfi 8 5 5 

c i s-N— {4- [ (4— 1 H — f >PS— J>V— 5 — -l^y) l^^y] 

20 n^^y-vv} -N-7"n fcT/VT 5 > • — iMMi&(D&f& 

MMm 7 4 6 -e#fc c i s - 4 - ( (4 — ^-fl,- 1H — f ^#S— JV- 5 - 

c i s-N- {4- [ (4-xf;k-lH-^y^V^-5 f/y) Jr^^S~] 

u^^-Z^M -N-^n tVPT 5; is • ~mM£M.&nt~ 0 
25 IR (neat) cm -1 ; 800, 1217, 1261, 1525, 29 

3 9 . 

HJfeM 8 5 6 

N-^^/U—N- {trans-3 - [ ( 4 — ^5Vy- 1 >PV— ;V— 5 

-^/y) ^-df->] Zs^n^^-isjV] r^y 
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Iti 8 4 9 t?#fcN- { t r a n s - 3 - [ (4-^^/1— 1 H--Y >"^V 
— /V/-5-- iJV) ^-=5r->] n^3^>/W Tir hX5 K^ffl^THife^ij 8 2 7 
O^fef^CTfrlV N-^^/^-N- {trans-3— [ (4-^^-yP- 1 

• 5 fc 0 

IR (neat) cm -1 ; 8 0 0, 1 2 2 1, 1 2 5 7, 1 4 5 8, 1 5 
2 7, 2 9 4 3. 
mM®\ 8 5 7 

N- {trans-3- [ (4 — 1 H — 4 Is -PS— As— 5 — < /V) Jr^ 

10 v-] -N-7°n t>7 5 V • — ^^±£©^$0 

HJfeM 7 4 7 -e#fc trans-3- ( (4 — ^^V^— 1 H — i Isjf-'S—A'— 
5 — f/V) st^cis) is? u -.^rf-^T 5 V£^TIi»!]8 5 3©^^2pCT 
tfV\ N — {trans-3- [ (4-^^VV- 1 H--f i^^A- /V- 5 

15 IR (neat) cm -1 ; 1 2 2 1, 1 2 5 7, 1 4 5 8, 1 5 2 5, 2 
9 3 9. 
MMM 8 5 8 

5 - { (2S*4R*6S*) - [ (2, 6 - y >?>-- 4 — f /V) 
dp-*/] } - 4 - ^ ^v^— 1 H — f — /V ■ mmiM.(D&!£, 

20 (a) (2 S*4 R*6 S*) — 4 — fc Kadp-V— 2, 6-^f;l/t^y i^y- 

(2S*4S*6S*) -2, 6 - f ^- 4 - t Kn ^ y 
(3 8 8mg, 3. OOmmo 1) ©^f/V^AT^ K (6ml) 
y n^/i^T' 5 V ( 1 . 67ml, 12. 0 mm o 1 ) N H^HS?- t e r t -~? 
25 9^(2. 7 6ml, 12. 0 mm o 1 ) ^O^T 6 0 °C(c:-C 3 0mMW Lfc 0 

(1. 3 8ml, 6. O mm o 1 ) SrJq^T 

6 o°c^t£ bi-2^*#ufc 0 ?K 5%-$m7km%v VJ*%Mz-TBijfo%: 

#lhbfc^^ N H^x^v- (1:1) ttiffiLfco fSfP^TR-egfe 

#U »by^AI-T^U «j£T«^W*^3r t) (2S*4 
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R*6S*) -4-t 6 -^f ;Hf^y 1 -^f t- 

-ff-As ( 3 7 3 m g , 5 4%) &#fc 0 
(b) 5- { (2S*4R*6S*) - [ (2, 6 - *? * ^/V t°-< ]) 4 — f 

^-^v'] } - 4 =f-;v- 1 H — f >$>^/—jV • 
5 (2 S*4R*6 S*) -4-fc Kn^>-2, 6-^f;Vtvy^y-l- 
^it-^f;V (144mg, 0. 6 2 8mmo 1) ©f;Hyii (4ml) 
KA—tJ-tV-lYl — f^/-/V-5-t^;V (14 0mg, 0. 94 5 
mo 1 ) „ ->77^f h U -n-^fA/*^*7^ (253mg, 0. 94 
3mmol) ^Pttl 0 0 o CtT 5B#fWtfc 0 Mj£T?$»W5feU ^ n 

io n i N-^mt-r v v ?j*7k&mzTm& u mmeet*^ 

£rW*Lfc 0 n^tC^^y— (3ml) % 4N-tK-^fy (3ml) 

TtHftfU 5- { (2S*4R*6S*) - [ (2, 6 - tf-^ U S?^- 4 

— r /V) si-drv'] } - 4 - p< ?vv— 1 H — f • i&ggii; ( 3 0 m g , 1 

15 6%) £r#fc 0 

IR (neat) cm -1 ; 1 2 8 3, 1 2 1 9, 1 2 0 9, 1 1 5 1, 9 
9 7, 9 4 1. 
1 

r h o *i — ■ € y ^iMklffl.*r y-few 

2ffiF*©^&38EifcP*ffl»«?ft(10inM b^t Ko*^ ^7 5 7 * * > 
(Tris) (pH 7. 5), 1% hU h >- X-100, 0. 5% NP-40, 150mM NaCl, 20mM ~7 yfc 
i~hV ImM U Is i?T K l^MW^k (EDTA) , ImM rc^i/^^i) =t— /Hf^ 

(p-y^yxf/l/x-r^-N, N, N' , N' -EI^(EGTA), 0. 2mM 7yft7 = = 
25 /P^ ^AoVV-*=/KPMSF))lOMU * !J t h 7 7;Pt n x^vyf ^ ^ 
— ^fflv^TiajftSrAJaRLfco 20,000 gT?15^IW03S»bSrfTo 

fcf, Jbfifr&iaiKU £ fe»^ioo,ooo g> 60#ro©jffifrfrS:?Tofc 0 ^<D_tm& 
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~lXmt m^^IgG (Fc) fam & V >mmm±m±m.7k (Phosphate- 
Buffered Saline : PBSTn/300 ( 1 n l^f£/300 n 1 PBS) klfi^U ^iKELlSk^ 

>9l^7c 0 ^©f, lOOjulOPBS^^M, _L?f£rMI^7c (^©gfe#^^r2 
5 011*) o Ife^fL 100/z IO^p j/^^^Itt (0.05% Tween 20, 0.25% ^ 

jktr^y 5 > (itei7 y — ) /pbs) u sa-ci B#RQ ©7n^^ =Ht 

ofc 0 ^t3 5/dr^^# N 100^ KDZ/U <y ^ >-^«T^^fe#^2[E]fTl\ PBS^ 
1/200(0. 5m 1(0. I/zg)/100/il)*R$^t- ^{£(£aR0KII (Rh o^f) 

^^K^)SriooMi«ib. mu-e2£?rM(Dm.m&nofc 0 mm^, 100^1© 
10 v^^wmwr^ 1 w&tw b7t 0 £ ^ ^ioom i©7n $>^^?mww&mim 

Rh o if V >mtT 5/^^ M^oTc, 1. Smg/ml^Mbfc^IitttH^ 

^iTL^H^T 0 !— H£100/z liSCfrPU 4°C, -BirM^^SrtiJlioT, 
15 Rh o^t-fSr^l"- HcgtfkLfc, 5£J»T^ Jh^^r^r, 100^1^ 

ttmmmnm-r: s L7t 0 $ e> fcioo ^ nmmA (50 mM iris ( p h 7. 5), 

10mM MgCl 2 ,150mM NaCl) Xr30$c?^ Lfc 0 _b?t^l^V^c^l Mu, JifBO^ 

SW^(50mM Tris-HCl(pH 7.5), 2raM EDTA, lOmM MgCl 2 ) £40 n 1 gsiJP b/c Q $ 
bt^-^^^AyfcT^V v'ixS' -f]J7^^7x-f h (ATP)IS«^(0. 1 /zM ATP 
20 (6 nM [y- 32 P] ATP^r^t?) „ lOjzgfc^fy (HF2A))£rfMU ^<D^$a0 

ofco Rj^f#lh», *HiftiS75mM(D U 50 /z M AW&mMiT & r. t «fc 

oTfTo7t 0 Mi£^T#, M205(Wallac|±)^fficD*^**yHn — 

25 £75mM<D y ^^150ml-C10^K?5fe^ bfc c r. Ogfe#-^^3!UM t> M Lffo fc 0 

($mtkMm* ? ^ hifc) &*<—*-7v>— v 1205-eay^ urto 
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»Rh o *i — HcDICj&b Lfc 0 

^fWcl&^T, HWJl ©MORh o=¥^— if IC BO 4i£te0.4jtzl/ml "C 
5 feofc 0 

fjgffiUfc^ 37°C^?^U, 95% 0 2 - 5% C0 2 ^Til^ Lfc^ — >-if 

10 5^ (118.4 mM NaCl, 25 mM NaHC0 3 , 1. 2 mM KH 2 P0 4 , 4. 7 mM KC1, 2.5 

raM CaCl 2 , 1.2 mM MgS0 4 , 11 mM #As^—X) ^Wz. rnKD^^^i^W 

m-mmvtc m±mtn g) 0 mmm^mtn-imK^h^^^^— v-xm\ 
r^y-f (ap-64ig, B^ytm) &jn^xu=2—?izmmis±o ^itmt}* 

A#^45^^^^-&^^, 7tf;Vn y ^0.3—300 /xMlrffl^T, I»3ril2 
^^W^rlOOMg/ml^P^TlO^^ J: U ^0. 3—300 /zM^J^iT, 

20 MM Jb ©ffJ Jl © rTI gft 

^ssKte-a^teRh o=¥i — ifpiw^^b, Rh o ^-r—^comm^ 
25 mm m-immmmm. , mm^mmmm • 3^ • mm w%.\mm 
mm^ $5£x$>bm*:, >t^±, &mmm, iaM^i, aids, s 
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(1) 



[5£*K R'-x-ii^-feKttl^ot l ~4iH#^i-^ 0 

XE:1£#£<£\ ^fctt^r-O-, -N (R 3 ) -N (R 3 ) C (=0) - s 
-C (=0) N (R 3 ) -S (O) n - N -N (R 3 ) S (O) 2 - N 

10 -S (O) 2 N (R 3 ) •tHnti-C (=0) ^fcttgm^ 

-N (R 4 ) - N -N (R 4 ) C (=0) - N -C (=0) N (R 4 ) 

-S (O) n - % -N (R 4 ) S (O) 2 -. -S (O) 2 N (R 4 ) ^fc« 

-c (=o) -t'i^siiaot, itztazmm, n-tfctt^otst 
wife u< te$ss&©T y — &*jv^=Ljv^ ^fcfrtifefe u< 
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SUKOT/v^af/vSx life L < liHIi©^^ n 7^^;H, mWkh b< Mg 

iff©7^;H, ^fc^:-OR 8 , -N (R 9 ) R ! \ 
5 -CON (R 9 ) R x \ -S0 2 N (R 9 ) R 1 \ %b<»-S (O) m R 1 1 

ttt) b < teMg&OT/l'^r/l^ ttt b < ttifiCi/^ u T/^/is^ g 

w^h l < f»gm©^ <=* x/v^~/^ gmt u < ttiiam©fsfpit*#x, 

10 tttt)U<fliIt©7^;H, ^fc«^:-CON (R 9 ) R*\ 

-so 2 n (r 9 ) r io s ^b<«-s (o) m R ii ^m£tiz>m$:mir 0 

R 3 *3J:U?R 4 ttlI|-^fcttm^oT. zkSfJJj^ g^fe b< »3£g^©T/V 
g^fe L < aitt© is? n TA^7i^ b < teitgg|©t&fn*S 

ills tlu<iiitlo«i, g^b< ^gm©ry — 7^ta^ 

15 /VS, £fctegt&feb< teiSS^T^A-^tr^H-c 

R 8 . R\ *Dj;t^R 10 ^[ll-^/c«m^oT, zfcHfJl^ g#l%b<f«g 

$i©7vi^a<^ g$i& b < ttitt©->7 u T/i/^s. b < itmmwi: 
©^ n T^-jr^/vs, b< temM^mtmrnmrn, ttt b< 

20 i©7^ndr^M^;l/I, gtfe^ b < ttiigm©7f«*> gt&t> b< f» 

t v-zi^s, gm tt< nMWM(o r v —^T^^m^m-r^, it « r 

9 £ R 10 7jSaWw^bT, ^tib^t§l»i- ^l^otS^fcH 
O^^nJ^^^Ay-CV^Tfe <tV\ g^^ b< ra&tB&Og&ftl 5 ~ 8 M^Oit^t 
7^/l^Stc 

25 R 11 ^ ftt) b< BiIi©7;V^r;H, g^ti b < fiitl©^^ a T 
/l^A^ gmti b < f«g$l©^ T/psr-ji,^ b < teMgiKDlS 
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tiz>m.&^#irZ)^ r h o *~r-nmwMo 

2. 5£ (2) : 



R 1 R 5 




R 6 ( 2 ) 

5 [^4>> R'-x-fffi-!)b<lWj:oti~4fi#4t5c 
X*3«fct*R Mattel ^Ct^SU 

tfe© ^ n T 71^-71^ ttt b < «^gm©«SfPli*^. fiifet> b < te&£ 
*t^©7^;H, : -OR\ -N (R 9 ) R 1 °„ 

-CON (R 9 ) R x \ -S0 2 N (R 9 ) R 1 ° s &b<»-S (O) m R 1 1 ~C|ft 

15 ^ n T7l^^/vS> tt'fe b < \-±mW$k(D^? n T;vsr=-;vm, b < feMW 

-CON (R 9 ) R l \ -S0 2 N (R 9 ) R 10 N %b<«-S (O) m R 1 1 "Cife 
^^^S^rftb, 

20 R\ R\ R 10 N R 1 b *3j;tftiiW:8H3fc3Kl iPCtft^f t]T'*$|l§, 
ft^^R 1 fE*£<D Rho 3^ — if RaWJo 

3. XtfS5£:-N (R 3 ) -"Xf*$tb53£-C*>S % 11*^ 1 * 1tte 2 fg^(D R 
h o >*r-t— J g®$ffl 0 

4. X2S5£:-N (R 3 ) C (=0) fflfsfcE 1 
25 2 f3Hft<Z) Rho gffi.*3W„ 
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5. xaS5£:-C (=0) N (R 3 ) -T*$^lT'fe5, fflf jjSK 1 £ fc. «: 
2 fEifc© Rho dp^— tflMFfclo 

gm©i&M*3SS-efca. at*^ i~6 <D\,^-tfrifa— m\z.mw.<DR h o 

10 WMo 

JWte, W^Mteffi, iu:£M 

M^Is AIDS, S»*5J:t/g*t^cD#^ WM^PtW, lif©I 

mm-vh it ^ i~6 ©^-r ^ i mz.mm<D Rho ^ — • \?mmn 0 

10. S(3) : 




20 [^tfj s R 1 -X-fiH-tb<iil*«5tl~4i#4t5o 

X«m^, £fc«:& : -O-, -N (R 3 ) -N (R 3 ) C (=0) 

-C (=0) N (R 3 ) - N -S (O) n - N -N (R 3 ) S (O) 2 - N 
-S (O) 2 N (R 3 ) , ^fc«-C (=0) -"Cf ^tl5S, tfettfife 

l< it.mm.W:(DT^u>m (i7;^vyi©-cH 2 -s^ : -o-, 

25 -N (R 4 ) - N -N (R 4 ) C (=0) - % -C (=0) N (R 4 ) - % 
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-S (O) -N (R 4 ) S (O) 2 -, -S (O) 2 N (R 4 ) - N ^fctt 

-c (=o) -ts^^s^ioT, l^tcmmk, m—^fctemtzoTW^ 

Y'ttSi-C (R 51 ) =X**$tLSS% b< k£g*H^-£r^U Y 2 te5£: 

= c (r 5 2 ) -x*m£tiz>^h'L< fe^mm^-zm^ y 3 ^^ : -n (r 6 ) 

itMMW:(DT >vi^ b< te^et^cDX/t^/i^A^— 7i^S. S$l^b< 

15 f^bfhv^ nT^^/Vl^t. 

R 3 *3 J;tJ«R 4 {ilWI-^fca^^oT. 7]c*ig^, tt>bU<it«07;V 
^/VS. g&fc b< tttfH©v'^ pT7I^/V^ s tMt< te&Sfi&Ot&fP^ 

^3£, * fc teggi b < «f#S^(D T vvvS 

20 R 51 :fe£^R 52 ^-;£^«ftoT, 7K*JJ§^ ^tiSf^m^, =fnS, 
^/jfdf-vvt^ S 4 ^^ b< tttSI©7;i-^;H, b< Bil^Ov'^ 

p7;v^;H, SML< ft#tI©->^n7;^^;H, tt^L< tt^Bf^ 
©fi^nii*^^, g&*> b< i^M^<DT;v^^zyio^=-;vm. I^^L<tt 
fctgifeo^W®!^ lifcL<fiiei©7v';H, ^fcte^: -OR 8 , 

25 -N (R 9 ) R 1 ° > -CON (R 9 ) R 1 \ - S 0 2 N (R 9 ) R 1 ° N & b < it 
-S (O) m R n t*^WS^Sto 
mte, 0 N l^/ctt2^*i- 0 

R 8 n R 9 , *5J:t/R 10 ^P— tttt^oT, 7k*jjfC^ g& 1 &>b< fi&g 
i©7;v^S, «mt b< «tiem^^i7 o7;K;H, b< 
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5 ^^©^•7 i njl^-S:^t?V>T 1 b«tV\ b < kfc$S*$fe<£>l&?n 5 ~ 8 MM 

jv-^jvm, life L< ttlti©^^ n7;v^^;H, It%L<ii*lt©l§ 
10 — A-TA-=Sr/vX£:3ei- 0 

? n T/V^/i-^ b < iiifi©^^ n T/l^-A^ fim'b b < fciftS* 

15 -CON (R 9 ) R 10 N -S0 2 N (R 9 ) R 10 N &b<te-S (O) m R xl -C^ 

(l)X^^^T?fcS#^, R^KfSJfHK *^*>^/vS, SfcteT/v^ 
tf? =. sum T*3b 5 i b^#k 
20 (2) X^5£ : -o-^^tLSS-trfe^^. R 1 ^KfffliiH^ if^7^= 3 r^ 

(3) X^:-NH-ti^lt'l)5^ R^KPftj^^fcteTS; / fi 
l7;P^;Htfe5M, 
25 (4) X#^:-C (=0) --C^$^S*t?S>5®^ R 1 tfM^JIC^-CfoMb 

(5) XM:-NHC (=0) R^TA^A^ 

(6) X^AEj^7- 7 v^i/^-cfeoTMTyP^rl/>S^ : -O-, 
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— N (R 4 ) - N -N (R 4 ) C (=0) -C (=0) N (R 4 ) 

-S (O) -N (R 4 ) S (O) 2 -, -S (O) 2 N (R 4 ) - N ^fcfcfc 

-c (=o) -*c*S^^5K^^:J:oT^K#i^l^.e>^^TV^>5;v^3^^ N R'^kmm. 

11. ^ (4) : 




DCT, X. R\ R 51 ^J;t^R 6 «tt*sgl o tmzmvk&miri x-mztiz, 

12. S; (5) : 




1d 



15 [5£*K R 51 *5J;^R 6 ^st^3Sl o tlH^S*^i-o 

X\ X\ X\ *5«ttJ i X d f^ ^JimiiL-C^ »3fc3gl 0^*5(t-5XirlH 
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gi&k b< te&l^&OT/i^ ^^#,1^-/1^ ff&k b< 

tt^ b < ii*fi©7^H, b < fS*fi®7^^;v^;p*^;vS, 

5 b < «M«m^T y — /i^^^wi^ ^/c(«m% b < fiiti©r/v 

ffib, S;:R la -X\ R lb — X\ R lc — X\ *5j;t) ? R ld — X d t'f 
cD5^3^_h^|^^7jc^^^^§r kfet£<, R l \ R lb , R lc , £fc 

10 f25£:-C (=o) -T^^ti§S-e«^v\ ] ft^*! 1 0 f3«c© 

fb^t> b< («(d-7°p Fyyjr&itfe^frboimmt L,xifrm&foz>i& 0 

13. R lb ^, «£fe^L< itmU^:(D->^uT/V^/U^ fi&fcb<te:&g 

15 ^W^X^A-S. f t% L < fittt©l&fBtit^^^-;vl, ^fc«gm^ 
b < U.^m.^(OT^^m^W^ Litis ? n 7Vt^/l^-?fc 5 x li^*! 1 2 |B*fe 

14. R la ^ ttfe t< ii*t^©v-^ n7^^f;H, a^^b<«^B 
t©^/^P7;^=;H, b< telmWM<D$mnm^in^ WWk-b b< f» 

20 iioftii, iitL<iiiin©7n^;n, snt)L< ra^sm©^ 

b< «&tg^©T^/l^^g^:bfc>'^ 0 7WStl)5, ft^^l 215*4 

15. X b ^ N ^;:-0-, -N (R 3 ) - s -NHC (=0) - x gfcte 

25 -C (=0) NH-^^nS^-CfeSx ff*3*3Sl 3fB|fc<Z>ffc;^& b< \X^(D 

16. X a ^ N ^; : _o-, -N (R 3 ) \ -NHC (=0) ifcfcfct 
-C (=0) NH-T?*$tL5*-Cfe§, 8*3*$® 1 4fE«©^^^b< fe^(D 
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17. S:R lc -X\ te£ViR 1A —X A V^&n%m&&K7km]W^-Vh&, 

18. 5£:R lc — X\ ^Jzt^R 1 "— X d T*$tl5S^ib^7j<^Jm^--efe^ N 

19. ^:R lc -X\ ^oJ;Ij«R ld — X d Tr^^n§S^#(-7X^J^^--efe§, 
10 2 0. ^ : R lc — X% ^J:tJ«R ld — X d -e*^nSS^*i-7K*J^-T--efe§, 

21. R la fei:U?X a -C^^tL§^^\ £tT<£>Wf ^7>© t OTffe S , It 
15 ^n^i^ : 

(i) R la ^gmfeb<f»«m^T^ d r7V*-efc'9, X^^^fe^ £f c 

(ii) X a ^5£ : -0-. -C (=0) N (R 3 ) -S (O) n - % 
-S (O) 2 N (R 3 ) ^fclt-C (=0) -^m^fh^m-^h^o 

20 2 2. 5EC : R la *5j;U?X a -e^^tL5*^ > J^T^V ^T^^cD & <£>T?fc 5 N ft 

(i) R Ia ^g^^u< iiit}fe©7^;vS?*)l), x a ^m^-efcS N £fc 
*a, 

25 (ii) X a ^^ : -0- N -C (=0) N (R 3 ) - N -S (O) n -, 
-S (O) 2 N (R 3 ) - % ^/ctt-C (=0) -T?^$tL§Kt?fe5c 

23. x a -e^^Hs^^^ s;:-o--et^siT-fc5, 2mm 

2 4. SfjfcSl 0-2 3©V^Tn^-IIfBft(D^#/%b< K©7°n K^y 



WO 02/100833 PCT/JP02/05609 

413 

25. Rho ^-^mmm^^i-^^m^^m^t-r^m^mmmMo 

2 6. Rh o*i — - VU$R^&tt&tt&lfo&^ »3jfc£l 8S(ft(£>5*; ( 1 ) X 

2 ?. Rh o^-i—^mmm^^i-^ih^mK tmmi oib*^ o) 
§ § , w*® 2 5 mm<vm&MmmM 0 

2 8. Rh o=3f^-— &mm&Vk%mirZ>4b&m&, ft^2f3«^ (2) -e 
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